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former teachers, both soft-spoken, with 
much in common though worlds apart in 
time, place, and interests. 

The first, Robert Mugabe, is Prime Min- 
ister of Zimbabwe, the new black nation in 
southeast Africa that once was Rhodesia. 

Like other leaders of former colonies, in- 
cluding Gandhi and Nehru of Inclia and 
Kenyatta of Kenya, Mugabe graduated 
from the British penal system—in his case 


[: THIS ISSUE we meet two men, both 


literally, since he earned two university 


degrees during his ten vears of detention. 

Earlier this year I visited this self-avowed 
Marxist, leader of a guerrilla movement that 
terrorized Rhodesia and helped overthrow 
the lan Smith government. He didn't look 
the part. He had the impeccable dress and 
hearing of an old-school British diplomat 
and spoke almost piously of peace, forgive- 
ness, and racial harmony: | asked how he 
had survived the racial war and the prison 
years with so little apparent bitterness. 

“A product of that school must be com- 
mitted to moral principles,” he said, “If you 
condemn injustice, you must not condemn it 
only as it applies to you,” 

Despite that, many whites fled when he 
took over. Most stayed on, though fearful, 
As author Charles Cobb reports, a common 
remark in Zimbabwe's white community is: 
“A year ago the idea that Mugabe would be- 
come Prime Minister terrified us. Now if we 
heard he was leaving, we'd be terrified,” 

When [told himthe story, Mugabe smiled 
and sat silently forafew seconds, Then, not- 
ing that a year is such a short time, he said, 
“We still have to measure success in terms of 
concrete results. You start with education.” 

As I left his office, I noticed his army 
bodyguards studying geometry. 

Back home and back in time we meet the 
second man, a teacher from Wisconsin who 
taught peace and harmony—not between 
people and races but between people and the 
environment—Aldo Leopold. 

In contrast to the beauty of his thoughts, 
we also look at one of humanity's contribu- 
tions to the environment—acid rain. How is 
italtering the world Leopold loved? 

The teachings of both men provide much 
to ponder. The alternatives to racial har- 
mony and the protection of the environment 
are unthinkable. 
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New Jersey: 

A State of Surprise 368 

From factories and refineries to verdant farms 
and pinelonds, from reclaimed garbage durnps 
to glittering gambling halls, journalist fim. Harts 
discovers America in minature in the state thet 
humpike tourists love to hate. Photographs 

by Bob Krist and Michael §. Yamashita. 


Atlantic Salmon 

Struggle to Survive foo 

The noble “leaper™ is making a comeback in 
rivers of the northeastern United States, but 
mins dams, pollution, and fishing fleets continue 
to take a heavy toll on both sides of the Atlantic. 
By Art Lee, with photographs by Bianca Lavies. 


A Nation Named Zimbabwe 616 

Out of Rhodesia’s long conflict has emerged a 
black-ruled republic faced with healing the 
wounds of war and fulfilling the promise of 
peace. Charles E. Cobb, Jr,, assesses its progress 
thus for. Photographs by James L. Stanfield 
and LeRoy Woodson, /r- 


Acid Rain— 

How Great a Menace? 652 

Fishless lakes in North America and Scandinavia 
raise concern about the chemioul showers that 
observe no boundaries and pose many questions. 
Anne LoBastille and Ted Spiegel document an 
increasing problemof the industrial age. 


“A Durable Scale of Values” 682 


Naturalist, craftsman, teacher, conservationist, 
piilosepher—Aldo Geopold was all these-and 
more. Bovwd Gibbons and photographer Jim 
Brandenburg portray the sage of Wisconsin's 
prairie and woodlands. 


COVER: Serene as its surroundings, a deer nibbles 
delicately at duckweed in a Wisconsin pond. 
Photograph by Jim Arandenburg. 
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Dawn catches conmumuters streaming to Manhattan. Often overshadowed by New York, 


New Jersey: A State 
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New Jersey fashions its own personality with industrial brawn and pastoral charm. 


By JIM HARTZ 
Photographs by BOB KRIST and 
MICHAEL 8. YAMASHITA 
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Etegance gets o face-lift as architecture students earn credit by refurbishing 


the Chalfonte Hotel in Cape May, one of the nation’s oldest summer resorts, 





The 105-year-old hotel offers free room_and board for such wor during the off-season. 
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OR 13 YEARS I worked as a reporter 

just across the Hudson River in New 

York City, New Jersey was a place | had 

to drive throuch, of fly over, to get 

somewhere else. It was the home of 
places with faintly amusing names—Secau- 
cus, Ho-Ho-Kus, Piscatawav—and of noisy 
characters who moidered da language, and 
occasionally each other. For the life of me, | 
couldn't understand why it called itself the 
Garden State. 

Well, after weeks of traveling round New 
Jersey, I now feel ashamed of my previous 
attitude. It calle itself the Garden State, | 
found, because its farms, most of them small 
and compact, aré among the most produc- 
tive per acre in the United States. Though it 
is an industrial powerhouse, it is a remark- 
ably beautiful state, and a place of such 
stunning diversity that it is almost America 
in miniature. One of the nation’s 13 orginal 
states. it is also one of its most progressive. 

On a snowy day last winter Ed Rutsch 
drove me north on the New Jersey Turn- 
pike, one of the world’s most heavily trav- 
eled highways. Edis anative of New Jersey, 
an industrial archaeologist dedicated to pre- 
serving the structures that embody the his- 
torv of the industrial revolution in the state. 
He is a great bear of aman, $00 pounds and 
more, streetwise with a brass-knuckles 
opinion onevervthing. 

We were traveling along the section of the 
turnpike where 12 lanes slice through the tn- 
dustrial heart of the state. As far as I could 
gee, there were factories, rail yards, tank 
farms, towers of the largest refinery on 
the East Coast, high-tension lines spider- 
webbing the sky. 

“This is the place people love to hate,” Ed 
remarked, “the part of New Jersey that 
turns so many people off. But this is where 
you find the real current and juice of the 
state. [know all the jokes about New Jersey. 
This place doesn’t have to apologize, New 
Jersev produces. It bustles. It's tough.” 

During recent decades New Jersey has 
emerged as a fierce economic competitor in 
the Northeast. It has outstripped New 
York, Pennsylvania, Ohio, and Massachu- 
setts in percentage population growth and 
exceeds them in per capita personal income. 
New Jersey is one of the major producers of 
goods and services. Itisthe nation’s leaderin 


sib 


pharmaceuticals, second in chemicals, and 
among the top ten in output of ¢lectrical 
machinery, electronic equipment, rubber, 
plastics, clothes, and fine china. 

And all this is packed into one of the small- 
est states, 1/34th the size of Texas. Only four 
states are smaller—Hawali, Connecticut, 
Delaware, and Rhode Island. None is more 
densely populated or more urbanized. 

“We're more densely populated than Ja- 
pan,” Ed said, as we meandered through 
crazy-quilt streets in Elizabeth, Bayonne, 
and Union City, In some places 40,000 peo- 
ple are jammed intoa square mile. You can't 
tell when vou go from one city to the next- 


HIS CROWDING has given New Jer- 

sevans a keen appreciation of open 

BE spaces, Traveling on its superb high- 

™“ wavs, you can be out of the industrial 

sector. and, in minutes, in a serene country- 
side reminiscent of the rural Midwest. 

In the Pine Barrens there is the scent of 
southern swamplands, “I get up at seven in 
the morning and drive 20 minutes before I 
hit a red light,” one pinelands resident told 
me. To the north, 72 miles from the pines, 
spring thaws in the low, rounded mountains 
unleash a torrent of crystal streams that hint 
af the Pacific Northwest. 

Farms? Pinelands? Mountain brooks? In 
New Jersey? Yes indeed, and oyster fleets, 
picturesque winding back roads, the Appa- 
lachian Trail, wildfowl in southern pre- 
serves, rattlesnakes in the hills, plus some 
of the finest beaches in the world. 

Incredibly, two-thirds of New Jersey is 
still open spaces—lush farmlands and for- 
ests: It is possible, with a-straight face, to 
describe New Jersey accurately as a small, 
largely underinhabited state. 

Despite these blessings, New Jersevans 
feel deprived. Alectureron government and 
politics at Princeton University put it in a 
nutshell: “The state between the Liberty 
Bell and the Statue of Liberty has suffered 
because of its location. New Jersey has been 
called a state without an ¢go—a corridor 
between New York City-and Philadelphia.” 

The lecturer, an old acquaintance of 
mine, dressed in a turtleneck sweater, 
The author: Television commentator and jour- 
nalist Jim Hartz turns to the printed medium 
after 20 years. on the air, 


New Jersey 


iePIKE A BARREL tapped at both 
ends,” Benjamin Franklin said 
of New Jersey, referring to the 
influence of New York to the north 
and Philadelphia to the south. The ae, 
analogy holds today, with more aN 
than 300,000 New Jerseyans cross- 
ing the Hudson and Delaware 
Rivers to go to work. But much re- 
mains in the barrel. Though only 
four states aresmallerinanrea, New 
Jersevisa manufacturing giant, the 
nation’s largest producer of phar- pT i ne Ble , 
maceuticals and ULTRY OO OS | \Plainfieidet Cinders fa. ark indertiational 
second in chemi- [7 =e  HUNTERDO! Ts a Bah rime 
cals. Its agricultur- 
al output is equally 
impressive, with 
farms, dairies, and 
orchards, uphold- Hopewell” “ie [e 
ing the nickname the Garden State. tak BWANA ePrinceton 
AHEA: 7,836 square miles Innton Ske OF 
POPULATION 7,364,000. Wha ne "A aS me 
ECONOMY: Chemicals, NOUSTR YY moe 
Hhormactuliculs, petroleum | PE ALOle 
prmlucts, electrical equipment, 
appeirel, dabry products, 
vegetables, fruits, livestock, 
pouliry. CITES: Newark, pop 
329,000; Jersey City, 224,000, 
Paterson, 138,000; 


Elizabeth, 106,000; Philadelp 
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slacks, and loafers, was addressing a dozen 
or so students sprawled around the parlor of 
the governor's mansion, just down Nassau 
Street from the main campus and only a few 
miles from Trenton, the state capital. A fine 
way to behave in the governor's parlor? 
Well, the moonlighting part-time professor 
was the governor, Brendan Byrne, and he 
cidin't mind, 

He explained that being squeezed be- 
tween two giants deprived New Jersey of the 
attention it deserves, and complained, jok- 
ingly, “most people whiz right through.” He 
might have added that more than 300,000 
residents whiz right out of the state each day 
to work in New York and Philadelphia. 

“Tr’s been.an uphill battle from the begin- 
ning,” the governor noted wryly. “In the 
Revolution they did the paperwork in Phila- 
delphia and the fighting in New Jersey." 


‘RUE ENOUGH. Nearly 100 engare- 
ments were fought on New Jersey soil, 
including the all-day battle at Mon- 
mouth, longest of the war. Lexington, 

Concord, Valley Forge, and Yorktown may 
be more famous, but no state suffered more 
than New Jersey in the Revolution, General 
Washington spent nearly a quarter of the 
war, including three winters, in New Jersey 

Washington's crossing of the Delaware 

was the opening thrust of a campaign to 
recapture New Jersey after his ragtag army 
had been kicked all the way across the state 
by Lord Cornwallis. His first victory, over 
the Hessians, came at Trenton, His first de- 
feat of British regulars occurred a few days 
later at the Battle of Princeton, foughta mile 
from where we sat that evening 

Though I respect Governor Byrne's the- 

sis, | suspect that today the current is revers- 
ing, and the two giant neighbors may be 
suffering a bit from the tug of New Jersey's 


The coffee's always hot at Rosie's 24- 
hour diner on Rowte 46 in Little Ferry. 


Built to resemble a railroad dining car, 


it-hos welcomed triickers and travelers 
here since 1945. Despite the growth of 
fast-food chains, New Jersey's three 
manufacturers of diners keep busy, 
building and trucking them in sections 
cross-CoUnETy. 


dynamism. For example, a large number 
of major corporations, including some cor- 
porate operations of American Telephone 
and Telegraph, have moved their head- 
quarters from New York to New Jersey. 
The open spaces of the state are attractive, 
the land is cheaper, and the taxes are jower 

In the late 1960s New Jersev opened the 
Hackensack Méadowlands to development 
Companies in modern new buildings. ho- 
tels, and housing developments are rising on 
what was once a marsh and a dump, only a 
few minutes from Times square. 

New Jersey lured the New York Giants 
professional football team out of Vankee 
Stadium to plavits home games ina new sta- 
dium erected in the Meadowlands. The Cos- 
mos soccer team plays there as well, And this 
season, the New Jersey Nets basketball 
team will play in the recently completed 
Meadowlands arena. New Yorkers come by 
droves tothe new Meadowlands Racetrack, 
where some of the highest purses In racing 
are paid. 

This spill-out of commerce and sports 
accelerated in 1976 when New Jersey legal- 
ized casino gambling in Atlantic City, the 
only such operation in the United States 
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Resorts International, the 
first casino, bought the Chalfonte-Haddon 
Hall on the Boardwalk. refurbished it, and 
in May 1975 opened to jong nes 

The casino is a cavern of crimson and 
chrame kitech that covers 60.000 Sq Uare 
fect. One Friday night I stood at the rail 
overlooking the gaming tables. [They were 
jammed with plavers, but I had my eve ona 
pretty woman with shoulder-lenzth dark 
hal aced straignt forone of the 1,650 
stot machines that stood in regimental rows 
And within a few minutes, a few minor 
pavotis notwithstanding, I saw her turn 
aWay In disappointment 

‘Tve never r pasnbled before, anc 1 guess | 
should have quit when I was ahead,” she 
said, when J asked ber how she felt. “But 
WINN? Makes VOU Want to play tore. And 
losing makes you want to-get your mone 
An astute woman, mv Wy ‘fe. 

Atlantic City could become the Las Vegas 
of the EF.ast. Eveht casinos are already thriv- 
ing. A dozen others are in the works. As of 
June, the state had collected more than 149 
million collars in Laxes from gross winnings 


outside Nevada 
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Boardwalk c: Atlantic City itself, 
which has been declining for more than a 
, Still hurting: Inflated 
prices are driving out long-term residents, 
many of whom are old, black, or Hispank 

The Reverend Dante L. Giro pastor 
and prior of St. Nicholas of Tolentine Ro 
man Catholic Church on Pacific Avenue, 
“This used to be @ thriving parish. 
In Atlantic Citv’s heyday, there were 11 
Masses on Sunday. Today we are down to 
180 parishioners, most of them over 65 

The high-paying jobs at the casinos are 
luring murses and schoolteachers, skilled 
nnd unskilled Athintic City residents out of 
productive jobs and into the gaming rooms 
“T lost my housekeeper of nine vears to the 
hatcneck room at Harrah's,” Father Giro 
lami lamented 

Cithers {car amore sinister influence. “Ur- 
ranized crime is definitely involved,” satd 
Lormer chairman of 
the New State (Commission of Inves 
tigation. “I just hope Athantic City doesn't 
become the government of the state. Right 
e blinded by the balance sheet.” 

The explosive growth of Atlantic City has 
sent shock waves into the Pine Barrens 
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Coesors Roordwalh Regency 
Hatel Casing into a bhur of 
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lerotized by a i976 statewide 
vote. The stakes ore kieh—the 
take from bettors topped 623 
milition dollars in 1980—and 
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which fan out west from the resort. The 
pinelands, a still largely unsettled, ecologi- 
cally fragile paradise of wildlife and exotic 
flora, are one of New Jersey's most valuable 
natural resources.” Now they are becoming 
aninviting target for development. Specula- 
tors, including some casinos, have taken op- 
tions on vast tracts of land. But the state and 
federal governments have moved décisively 
to control growth. 

A moratorium on construction, declared 
in 1979, extended all the way down to small 
landewners who wanted to build singie- 
family houses. Restrictions were placed on 
how and to whom land could be sold. Such 
land-use provisions have incensed Atlantic 
City interests who need housing for 
employees, contractors who want to build 
it, farmers who fear their land will become 
worthless, and individuals who resent gov- 
ernment intrusion into their lives. 

“Can you believe they want to put a water 
meteron my well?” asked Marvin Matlack, 
who owns five acres in Chatsworth. The 
water beneath the pinelands—an aquifer 
big enough to supply most of the state—is a 
prime concern of the state and federal gov- 
ernments. “I'm all for preservation,” Mat- 
lack contended, “Llike this area the wayitis, 
that’s why Llive here, but want my children 
to be able to build here too.” 

Budd Wilson, an archaeologist who lives 
on the eastern edge of the pinclands, de- 
plored the way the preservation act was 
drawn. “It's a law to protect something nat- 
ural: it’s not about the people who are here 
and the rights they might have. I'd rather 
have seen preservation through education 
and water and sewage regulation.” 

4A parallel preservation problem in the in- 
dustrialized north is how to save the older, 
decaving cities. Newark, the largest city, 
has lost 25 percent of its population since 
1950. Whv? Not only are tax and crime rates 
among the highest, but when Newarkers 

“John McPhee described this |,000-4quare-mile 
backward of quiet rivers and mear-empty acres in the 
January 1974 NATIONAL GEOGRAPHIC. 


grow old, they want to leave the inner city 
and move to nearby suburbs. 

“We have 2 nine-year wait for senior citi- 
zen housing,” a county official told me. 
*Can you imagine telling someone whois 65 
to come back when he’s 74?" 

Millions of dollars of federal money have 


been poured into Newark, yet it still lan- 


guishes. Mayme Jurkat, an urban planner at 
the Stevens Institute of Technology in Ho- 
boken, worries about the problem of institu- 
tionalizing poverty in places like Newark. 
“The federal money has had a negative 
impact. The city has come to depend on it,” 
she said. “Newark has become a ward of the 
federal government. And if you get money 
for negative characteristics, then vou don't 
want those characteristics to go away.” 


ESPITE this grass-roots poverty, New- 

ark remains the banking capital of the 

state, a bub of manufacturing, the 

home of Prudential, the nation’s fifth 
richest corporation and largest insurance 
company, And Newark is at the center of 
transportation on the East Coast, As Mal- 
colm Forbes, a Jersevan and owner of the 
business magazine that bears his name, put 
it: “There's no other transportation complex 
like this in the world. One-third of the 
American marketplace is within an over- 
night truck ride from New Jersey, While 
trucks are rolling down the turnpike, planes 
are coming into Newark International Air- 
port on one side, and on the other are all 
these containerships and trains [pages 574- 
3). This is the most essential piece of turf in 
the East Coast megalopolis.” 

Lewis Perlmutter, a laser engineer who 
lives in Jersey City, believes northern New 
Jersey cities can be renewed, for a simple 
reason: “It's a bargain living here.” Lewis 
and Jackie Glock renovated a 120-vear-old 
brick town house on Jersey City’s Hamilton 
Park. They are pleased with their bargain. 

“Used bricks are selling for 20 cents apiece 
today,” Lewis said, “Why, the value of the 
bricks alone in this building is $20,000, not 


Pushing and pulling against the tide, a team from Layallette sets out on a 300- 
yard course during the annual Bradley Beach Invitational Lifeguard Tournament. 
Drawing from New York and Philadelphia, New Jersey's 127 miles of public 
bedches attract more than two million visitors a day during the summer. soe ann 
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Subduing a deadly foe, fire fighters 
hose down the remains of a durnp site in 
Elizabeth that exploded, shooting 
barrels of illegally stored chemical 
wastes 200 feet in the air and polluting 
walters of the Arthur Kill. New fersev ranks 
hich among the states In the number 


pf potentiatly hosardous waste sites 


counting the cost of putting them in plate 
We paid $21,000 for the building in 1979, 
and today it's worth about $150,000, 

“Chur move has certainly made 
We're five minutes from Wall Street by train 
it half the price of the Sew York subw a) 
Over here vou can get ten times the space tor 
the same price. Everything is cheaper.” 

(thers are following ei lead. Ln an- 
other side of Hamilton Park l saw 86 condo- 
miniums about to open, a carved out of 
buildings as old as theirs 

Another of New Jersey's aging industrial 
cities, Paterson, issaving its old buildings on 
a much larger and public scale. Paterson, 
the nation’s first planned industrial city, was 
the brainchild of Alexander Hamilton, first 
Secretary of the Treasury, who contended 
that the United States would never be free of 
Engiand until it had its own manuf icturing 
He urged that the power of the 
of the Fassaic River, site ot 

Paterson, be tapped and fac- 


Sense 


capability 
great falls 
present-day 
tories built. 

Paterson became a cotton-mill center, 
then the silk-manufacturing capital of the 
nation. It also starred as the largest loco- 
motive producer i The engine 
that powered Charles A. Lindbergh's Spirit 
of St. Lewis was built in Paterson; so was the 
first Colt revolver During World War If it 
produced aircraft engines. But over the 
Vei ars manufacturers key DiLMoVineg to greener 
nastures, abandoning the old red-brick fac- 
tories that had been standing for a century. 

[In 1976 Paterson tried for a novel come- 
back. The entire region around the falls was 
clec li red a national historic landmark. With 
an infusion of federal funds and by the hands 
of the city’s skilled crafismen, the region is 
coming to life again, The city gambling 
that the offices, shops, restaurants, and art- 
mis boits FONE inte theo af ‘| buildings will at- 
tract new businesses. 
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Atthe same time Paterson was developing 
into a manufacturing center, nearby Mlorris 
County, now a comfortable suburb, was a 
thriving iron-mining and smelting district 
that is; until the 1820s when it was hit by an 
energy crisis. The trees that fueled the fur- 
neces had been chopped down and burned 

Salvation was offered by the harc-coal 
feldsin eastern Pennsylvania, The problem 
etting the coal to Morms (County, but 


Wilh 


National Geograpnic, Wien chee Oa 


HLISI Te 
Morris © 


und] within 
from Phill 


ae fe = I 
OD LEP 


18 
Cit 


surmountine the 


-_t 


‘ndowser 
Lalu pentious € 


i 


. 
= 
a Tb ate i] 


t oo | | 
ISL Ea the PEELS WLW ead Le 
* — 

Wicerrts | i} 
the 


aA distance oj 


En) COAST GUARD i 


— 


| 
al 





fn fad an AUCaACIOUS plan 
|. Digging started im 1825, 
ars il was opened, running 


[- 
Ey 


it Jersey 


inty to Newa 
Hudson River | 
G2 mules 

Poe 
MNncering achievement 


canal from the Delaw 


A t t 
a J = i 
eich - “lone Lie 





Ce ce wn 3b ke 


throu! 


iJ k. . AN LAE Inclined Liao, Wert 


60 feet to th 
ind then lowered 91 


7 
= _ 1 i 
Lo Sn 


hauled up 


J 1 
me i 1 
Ce ee | rad Li CPE 


‘ i a fi ie | 
YP LODMOST POLL hea 


L Fee] 


bie S 


on the wavy to the 


- : = sane Lec den | 
A one-Way le ral, Lod. Boo 


1] L* lk Sac Jim | Oy Phill psi 4 ALTE 
wito has made a litelone study of the canal 


When he was cischarged at the end of Worid 


Was I, Jim bought L portion of the old, then 





abandoned canal. He still lives in a plane 
tender's house, alovely cottage that sits atop 
a 1,500-foot-long inclined earthen plane, up 
which the canalboats were hauled 

The boats were floated into 
dies attached to a three-inch-thick cable, 
then hauled to the top on rails,” Jim said. 
“Lhe whole thing could weigh 125 


A oocien i‘Ta- 


tons. 
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pulled up by 3,000 fret of endless cable, but 
would take only about 12 minutes to reach 
the top. [he power came froma water tur- 
bine connected to the cable 
lapped atits upper level, and the water was 
channéled down here to spin the turbine.’ 
The trony of Jim's devotion to the Wlorris 


The canal was 


(anal is that the railroads put it out of bwsi- 
railroad conductor 
“Like the ancient mariner who 
shot the albatross,” fim said, “maybe ['m 


fated to talk about the damn thine 


nés=. Ane he has Dern aA 


for 40 years 


Idle hands symbolize the plight of Newark (left) 
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Jersey Citys triple trireat: the AKoratia tripiets 
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Robert, from left—combine 42 years of service 
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Canals, the Morris and laterthe Delaware 
anid Karitan, a5 well as the early 
fucled New Jersey's expansion as an incis- 
trial empire. And ‘with that came an explo 
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ten states in number of scientists and engi 


ranks among the top 


ror a century it has been a research 
and development center. Indeed, the team 
concept of RK & D began in New Jersey in the 
“INVEention factones concerved by [homas 
Alva Edison 

At his zenith Edison presided over a 29- 
acre research and manufacturing ¢mpire in 
West Orange. In his lifetime hi 


nies 


amassec 


more than a thousand patents, a record no 
His goal, he 
once said, wa="“a minor invention e' ery len 
days and a big thing every six months 

Only one and a half acres of the complex 


other inventor has matcher 
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Red-carpet treatment: [he heat of suniamps 
helps soothe sore and injured horses at 


Shownlace Farms in Englishtown (below) 


Irgonized in 1285, the Monmouth County 


) 
funt Chih hosts onother club at a Aun 





survive, set asitle as a national historic site 
there for visttors are his ornate 
office filled with his books, a turn-of-the- 
century workshop, and asampling of his in- 
COTE iimits to tourists 1 & massive 
undercround vault, built during World War 
Ul when it was thought Germany micht 
bomb the East Coast. There three anc a half 
million pages of Edison's personal papers 
correspondence, and patents, as well as 
patent models, are stored. 
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the nation's real treasures, 


said archivist Reecl Abel. as we strolled the 


Abel showed me some ot the 9,000 
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plass-plate negatives of original Edison 
inventions, and models of devices that Edi- 


son patented: early light bulbs, phono- 
rraphs, motion-picture cameras, storage 
batteries. nan inner sanctum, a vault with 
in the vault, were Edison's 3,000 laboratory 
notebooks. Usually the time of a discovery, 
or the failure of an experiment, was noted, 
sometimes With an expletive, and the time 
was often in the wee hours of the morning. 
One notebook Not for 
small brained capitalists 
In 1876, three vears belore Edison pail 


ented the electric light bulb, another of the 





ore the inscription, 
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nation’s earliest inventors, Alexander Gra 
ham Bell, had invented the telephone. Al- 
though he did not live in New Jersey, the 
Bell System, the sprawling giant that grew 
from Bell's invention, is today New fersev's 
largest private emplover. I found it interest- 


anc cie- 


Laboratornmes at 


ing to compare its main research 
Yrelopment center, Hell 
Holmdel, with Edison's pioneering efforts 

“This is a shopping. mall of technol- 
ozy, explained Lee Thomas, a specialist in 
VLSI (very large-scale integrated) circuits 
“Every screntific discipline you can imagine 


is represented here. People work night and 


A Liat wal .Wigileh? 
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dayand on holidays. [love it.” He was born 


in lexas, but savs he'll never leave New Jer- 
sey. “The best brains in the nation are here.” 
Chomas handed me one of Bell Labs’ lat 


estinventions, a VY LSI about the diameter of 


a penny, made of silicon, water thin and 
light as a feather. “There are 100, 
sistors on it,” 
150,000, It will costabout 5100 to make, use 
naa wattot power, and control 10,000 tele- 
phone conversations simultaneously.” 

The transistor itself was invented at Bell 
Labs 34 years aro, Over lunch with the ex- 


ecutive director of communications sciences 


JOO (ran- 
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research, Arno Penzias, I jokingly asked 
what Bell Labs had done since then 

“Well not a lot that our customers can 
see,” he replied in the same vein. “But satel 
lites, fiber optics, and digital technology 
talk to a whole lot more people 
and keep your phone bill down. Ihe com- 
plexity of that 1s hidden from view, but man- 
aging complexity is most 
important single thing we do. Our world- 
wide se desreseostie system is, | think, the 
most efficient on earth,” 

Penzias hare the Nobel Prize in Physics 
nial discovery confirm- 
reation of the 
ving to examine radio 
Wavy. We found much 
more noise outside it, and that tur ned out to 
be the echo of the fire of creation.” Bell Labs 
likes to dovetail pure and applied science 
Such radio measurements helped determine 
how strong a Signal I's communication 
satellites would need to rise above the hack- 
rround radiation, 








now lel vou 


probably the 


im iors for his acode 
ing the hig bang theory of the 
universe. “We were ti 
noise from the Milk. 








WONDERED what other famous R & D 
had been their 
early triumphs. Like Hoffmann-La Roche 
Inc. where one of the nation’s largest sell 
ing prescription waa Vahum, was devel- 
oped not many years after the transistor 
The firm occupies a 70-building complex at 
their corporate headquarters in Nutles 
Itturns out Roche has recenth prevclu eda 
pure form of interferon that may be the long- 


operations dome since 


sought substance to control certain types of 


cancers and viral infections, “Interferon ts 
produced in the body naturally in response 
to viral invasion, but e very minute 
amounts,” said Dr, John J. Burns, vice 
president for research at <. he. “Now we 
are makine it by recombinant DNA technal- 
a bacterium that is programmed 
to produce interferon by 


ofV, Using 
FENELIC CHEINCE- 
ing.” The gene-splicing techniques 
Roche produced enough interferon to 
the first clinical tests in January 1981, 

we Jersey is the nation’s leader in the 
production of pharmaceuticals; it is also in 
the forefront of petroleum research. Though 
there is not asingle ot] well in the state, one 
of the world’s largest petroleum research 
centers, Exxon Research and Lngineering 
Company, sprawls along Route | at Linden 


weer al 


begin 


Here scientists are studying how to stretch 
the world’s remaining crude-o1l reserves, 
and what to do when we run out, Exxon be- 
lieves gasoline can eventually be made from 
coal at econonm 
More fascinating than these energy re- 
searches is Exxon’s probing into liquid 
membranes, tiny droplets of ol that behave 
like the walls of human cells, determining 
whattolet passin and out. The most promis- 
ing application is in reducing the time kid- 
ney patients have to spend on hemodialysis 
machines. A liquid membrane, now 
tested in animals, i swallowed in @ milk- 
shake-like preparation. It passes through 
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the stomach and into the small intestine, 
where it absorbs urea and then expels it in 
the stool. Eventually, liquid membranes 
may be used to absorb other body toxins, 
perhaps from drug overdoses, 

In sewage treatment the oi] membrane 
can be made to suck up contaminants. andl 





someday may offer a solution to one of New 
Tersey’s bigest problems—how to rid itself 
of toxic wastes. (Chemical manufacturing i 
the state's largest industry, but safe disposal 
of chemical wastes and by-products was 
long neglected: Often they have been dis- 
posed of illegally by outhts known as “mid- 
night dumpers.” New Jersey Department of 








Harvesttime pride beams 
from Peter Chon (left), who 


picked 2 fefty radish or Ais 


family 6-farm near Maloga. His 
Korean-born father, [nau Chon, 
mirkets Oriental veectables 
as fur west as CAicage 

Plump bluebernes (above) 
stain the hands of grower 
Albertus Pepp er of Chats i orth 


(right), temporanly beat his 


record of balancing 16 empty 


A helper, Bobby Bowler 


boxes. The Pepper family, 
setling through the Tru-Blu 
Cooperative, helps make 
Net! fersey second only to 
Michigan tn blueberry 
production, With rich souls 
iittensively cultivated, New 
fersey forms fetch an average 
$9,000 an acre, for exceeding 


the Li, &. average of $790 


New Jersey; A Stale of Surprise 


Environmental Protection Commissioner 
Jerry Fitzgerald English said, “Sofar, we've 
ldentified more than 300 abandoned dump- 
ing sites in the state. We are in the process of 
determining what's in them in order to clean 
them up. 

As aresult of illegal dumping, New Jersey 
adopted a hazarcous-waste bill and was the 
first state to prosecute illegal dumpers, “We 
treat it not only as a crvil infraction but also 
aS a Very serious criminal activity, The pen- 
gities can run high, as much as 325,000 in 
fines a day and prison sentences up to five 
vears, “Commissioner bLnglish said. 

Enforcing the law is another thing, Marie 
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Marshland and garbage turn to pay dirt in the Hackensack Meadowlands, 
Lore used as a dump Part of rhe mlcrurned 2 O0-ocre DeKorte State Pork (above) 
will become a ski slope. Fans cross over from Manhattan (rignt, at top) to see 
the New York Grants Compete Li the stadium, also the hone of the Cosmos: 
team. The New fersey Nets play basketball in a mearoy arena 
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Newhard, who lives in Presidential Lakes the isolated Pine Barrens, where stills could 
on the edge of the pinelands, told me of operate. We had a large immigrant popula- 
trucks “dumping stuffinthelake behindoaur tion that was an easy mark for organized 
house in broad daylight. It's sickening crime, And until afew vears ago New Jersey 
Someday that’s goingto beourdrinking wa- didnt have an adequate statewide force to 
ter, and we can't get anyone to stop it.” prosecute large-scale crime. Local commu- 
According to Edwin Stier, head of the nities couldnt handle tt. 
criminal justice division of the state attornes The sheriff of rus ral Hunterdon County, in 





general's office, some midnight (and dav- New Jersey's far west, never had such prob- 
light) dumpers are controlled by organized lems. Sheriff Ruth 5, Carpenter, the first 
crime. “At first we wentaftertheindividua) woman elected to that office in New Jersey, 
truckers,” he said. “Now the campaign is docsn’teven carry a gun. “1 can talk peo] He 
against the higher-uwps, and convictions outofmost things,” she laughed 
have been obtained.” Her office is in the historic Flemington 
l asked Stier whether New Jersev’s repu- Courthouse, where the celebrated Lind 
tation as a haven for organized crime was bergh kidnapping trial, the so-called trial of 
deserved. “Like most bigstates wehaveour the century, was held in 1935. “Law stu- 
share,” he said. “It got a foothold during dentsstill come here and read the transcripts 
Prohibition. We had a long, uncuarded and scan the old newspapers, but nobody 
coastline that made smugglingeasy. Wehad much cares any more,” she told me 
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We looked at 
Lindberzh, 
Anne Morrow 


the faded pictures of Charles 
the famous aviator, his wife, 
Lindbergh, their baby, 
Charies Jr., and the man electrocuted for 
killing the child, Bruno Richard Haupt- 
mann, How about the old Lindbergh man- 
sion, | asked, the scene of the crime: was it 
still standing on the hilltop near Hopewell? 

li-was, but tt was not easy to find. Charles 
Lindbergh prized seclusion. The house was 
at the end of a long, narrow road that pene- 
trates a thick forest. It had changed little 
from the old newspaper photos 

“The mansion belongs to the state,” said 
James Morrison, the young man who met 
me at the front door. “It'sa home for youth- 
ful offenders.” He was assistant superin- 
tendent in the program that gets young 
troublemakers off big-city streets and into a 
rural work atmosphe ri: 





Queuing up to cool off, 

sisters stop for tee cream (teft) 
during a surumner stroll near 

| Wile Moar fe by the Ss i eo 1 Tetredt 
house at Stone Harbor 
Operated by the Sister Servants 
of the Heart of 


Mary, o teaching order, Villa 


rum td fate 


idan holds seven ten- day 
retredis each summer. 
attracting participants from 


Hire ACES 


With knowing smiles, 
members of the natior’s first 
all-f emale stofe poice class 
wotch os [Tpo Ber Rudolph 
Chesko shows them how 


their gear—in this case, 


i am, 
io foid 


LNGergorments The aed 
swore in 30 troopers from the 
class, formed last year under 
pressure from the federal 
covermient to hire more 
wornen, Gradudtes from a 

coed class this vear brought the 
RULE of Wao in the 


[,310-ruember force to 44, 


Veiw Jersey: A State of Surprise 


fim showed me around the house and 
grounds, well kept and still elegant. “A lew 
tourists make their wavy up here now and 
then,” he said, “but not many realize what 
the house 1s ‘used for now.’ 

Another tragedy of the 1930s that cata- 
pulted New Jersey into the headlines was 
the crash of the dirigible Hindenburg. at 
Lakehurst. Driving across the scrublands of 
central Jersey, | was attracted by the mas- 
sive hangars of the onetime dingible base 
Wick Grand, a public affairs officer, gave 
mea tour. “Ih major In- 
airport, he said, “for dirigibles 
crossing the Atlantic in the 1920s and "30s." 

Today the base 1s a U Navy engineer- 
ing and testing facilitv. We drove into the 
800-foot-lomg ‘main hangar, which dates 
from 1921. A good portion of its 36 million 


‘ 


ternational 


cubic feet was filled witha scaled-down deck 





of an aircraft carrier, complete with real jet 
fighters, tractors, and catapults. “This i 
where all the Navy's flignt-deck officers are 
trained,” Nick said. “We can do everything 
except launch a plane out the door.” 

Once I got over the shock of finding an alr- 
craft carrier in an old hangar in the center of 
the state, one big piece of the Mew Jersey 
puzzle fell into place. Industrial archaeolo- 
gist Ed Rutsch had rhapsodized about the 
“adaptive reuse” of antiquated structures. 





Rhythmic images dance on @ screcn 
linked to Stantey Jordan's-guitar vid a 
synthesizer the Princeton University 
music major Ouilt for concerts, 

Her torch raised high over New Yorltes 
harbor, the Statue of Liberty stands in 
New Jersey waters, her spirit undaunted 
by industrial Jersey City 


Lakehurst suggested that this blending of 
the old and new with hardly ashrug, with all 
the confidence that comes of maturity, wasa 
central motive of New Jersey life. Cape May 
proved it. 

“Cape May received a three-million- 
dollar urban-renewal! grant to stay old,” alo- 
cal scholar of New Jersey's past and present 
told me. One of the nation’s oldest summer 
resorts, renowned vears ago as the watering 
place of Presidents—Buchanan, Pierce, 
Harrison, Grant—Cape May is today a Vic- 
torian architectural gem. More than 600 
structures from the last century survive. 

The well-kept, turreted, filigreed build- 
ings grace winding, shaded streets. Hun- 
dreds of thousands of vacationers go there 
every summer to be transported back to a 
simpler, less hurried time. 

I stayed at the Chalfonte Hotel, a three- 
story, hundred-room structure built in La76 
(nages 572-3). Things haven't changed 
much since: no elevators, no air condition- 
ing, no room phones, and the “facilities” 
down the hall. [t's stilla grand old place and 
has the most wonderful cook in the world. 

Helen Dickerson, 70, has been cooking 
three meals a day for a hotel full of guests tor 
45 years. “I've never used any recipes, she 
said. stirring up homemade mayonnaise. “! 
just quit when it looks good.” 

Her specialties are prime ribs, kidney 
stew, southern-fried chicken, and Spoon 
bread. She gets up before dawn every morn- 
ing and does all the shopping. That's New 
Jersey hustle. That's tough. 


NE EVENING, after the sun went 
down, I sat in-a rocking chair on the 
hotel's wide veranda, watching stroll- 
ers along Howard Street caugnt in the 
flickering reflections of the gashghts in the 
center of town, Hotel manazer Judy Bar- 
tella came out and asked if | was bored 

“We have an old television somewhere,” 
she said. “I'll get it if you need a fix." 

I declined the offer, preferring instead to 
while the evening away, silently wondering 
how I could have missed so many things in 
New Jersey in all those vears [lived so close. 
And, too, feeling a little sorry for all those 
people who never get off the road and see 
one of our most historic, productive, and 
elegant states i 
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By ART LEE 
Photographs by BIANCA LAVIES 


SATION AL CREAR PROTEGE ARSEG 


» UEBEC'’S CAUSAPSCAL RIVER 
thundered through the falls below 
F granite cliffs. Despite a low toler- 
ance for blackfhies, | waited quiet- 
ly. Insuch.a beautiful and inspiring 
nlace, blackflies somehow don't seem so 
bad. Deep in the rushes of tea-colored wa- 
ter, salmon stirred; I knew that if I looked 
away the first might show, and I would miss 
it. It seemed essential to cheer the first one 
through the falls on this sunny mid-June day 
on the Gaspé Peninsula. 

The water was too dark and deep to see 
them, but the salmon followed invisible 
threads of current in the hole below the falls. 
Some strange stimulus, one of many myster- 
ies about Atlantic salmon, Salmo salar, the 
“leaper,” would tell each when its time came 
to leap the falls and beat upstream. 

Asa fisherman, I had often challenged At- 
lantic salmon, attributing to them courage, 
determination, stamina. Yet [ killed them. I 
teased them with flies dressed on hand- 
forged hooks by master craftsmen. | cursed 
them when they wouldn't be lured and felt a 
profound feeling of emptiness with each fish 
lost, as if there would never be another. And 





yet, no feeling could compare to the one each 
time a calmon was lifted writhing from a 
landing net 

I waited at the falls, a sanctuary for re- 
turning fish 12 miles up this tributary of the 
Matapédia, with Richard Adams, a river- 
manand guide. The blackflies haven't eaten 
him since his skin turned to leather, and he 
waited placidly with abiding faith that the 
fish would come. Richard lived with the 
fish, he told me, and had learned to love 
them as a father loves his children, al- 
though, he said, salmon really belong only 
to the river. 

Because Atlantic salmon are seldom seen 
at sea, it's easy to believe that they belong to 
fresh water more than to salt. But they dogo 
to sea when still small to feed rapaciously for 
a year or more on such fish as capelin and on 
tiny crustaceans, to grow long, heavy, and 
powerful. Salmon are, however, anadro- 
mous, meaning “upward running” in 
Greek. Thus, without access-to pure, cold 
rivers up which the fish migrate to spawn, 
there would be no Atlantic salmon. 

Sometime during the second hour of wait- 
ing, I thought: There are no salmon here. 


Fighting against odds, an Atlantic salmon in Newfoundland’s Humber River 
returns to spawn. Conservation efforts have brought back the noble fish to several 
rivers, but ocean fishing hos cut the annual cotch by meorly half since 1967. 
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Sport of “sports: 


{OMPLEAT ANGLING at ifs most 
( refined: John Lindsay (right), a 
gillie, or gentleman's fishing guide 
ossembles a rod for hia “sport,” Mobert 
Soper of Edinodurgh, on the Scottish 
estate of the Earl Haig of Bemersyvde 
The best “beats” on the River Tweed 
coré privately ered or leased Arie 
Creorge Aitken (above), sampling 
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belongs to London's Flyfishers’ Club, 
formed in 1484. The club motto; “There's 


more fe isting ran catcning it fis ly 
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Mysterious trails lead salmon home from ocean feeding grounds @s far as 2,500 


miles away; Giors in currents may help euide them lust above Biz Fills ft tite 


Rivers may flow by you looking fine, even there are ee The pollution is very bad.’ 
when thev're dead “Where is the pollution?” I asked 


Then the first salmon tried the falls. For “The worst is from a pea cannery far up 
fleet seconds only, it hung suspended inthe stream,” he answered 


spray, so close | might have touched it—a “Can't the cannery owners be forced to 
reaching essential force, faithful to its des- stop polluting the river?" T asked. 


tiny. Richard was grinning. “] d be ashamed “Tt is a . difficult question of economics 


if I didn’t respect the salmon,” be shouted. he answered. “People here don't think 


Europe Too Has Troubled Waters See Ae think o Jobs. in = 
almon are too few to fish for 

‘Tris not until the c<almonare few that vou Scientists estimate that Salmo salar, a sin- 
realize how vou longtoscethem,’ Christian ie species, may once have been as abundant 
Vernes. a Paris banker. had said months as all five species of the Pacific Northwest 
ea lier on his Brittany estate. Wesatspread- Twocenturies ago hundreds of rivers above 
ing paté de jambeon on tresh bread and look latitude 40°N with access to the sea, from 
ing through a bay window onto the Ellé Portugal to Connecticutas the southern lim- 
River where it rolls overasmall dam. “Itis its, possessed Atlantic 5 almon runs 
the same, 1 think, with all our rivers. Once France, Spain, the British Isles, Scan- 
many salmon were jumping thisdam. Now dinavia, Russia, Iceland, Nev foundiand, 
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Humber River, echausted salmon—some gashed from falling on the rocks— 
struge¢le post the photographer, who tied herself to a boulder to capture this wiew 


Labrador, Quebec, the Canarian Mari- 
times, and New Engiand had them. The 
Loire, Seme, Rhine, Thames, St. Law- 
rence, Kennebec, and Connecticut Rivers 
teemed with salmon, These were the days 
before dams and diversions, cutting of trees, 
overpopulation, and pollution ruined se 
many rivers 

“The Seine is finished,” Pierre Affre, a 
French conservationist and salmon scholar, 
told me in Paris as we gazed at the muddy 
river gliding through its walled channel 
below the Pont Neuf 

“We French aren't conservationists by 
nature,” Pierre said, “We are Latins. hot 
blooded, and we like to kill. We have killed 
the Seine as we kill hares during hunting 
season, just for fun. 

“To see salmon in the Seine again is my 


Can the Atlantic Salmon Aurvive? 


dream, he said, “Maybe there is a chance 
for the Loire and Allier—they still have a 
few. But the Seine, I don't know.” 

A couple were embracing on the cobble- 
stone Walk along the river below us. Pierre 
brightened. "When youare kissing, you can- 
not smell the river,” he said 


Science Ponders Homing Methods 


The life cycle of the salmon 14 an evolu- 
tionary miracle, Ideally, Atlantic salmon 
return to rivers of their birth at varyinginter- 
vals—primarily spring, early summer, and 
fall. How they find their ancestral streams 1s 
one of the great mysteries of biology. There 
are many theories: that salmon follow sea 
currents until they are led back home; that 
they alwaysswim toward colder water; that 
they use highly developed olfactory senses to 
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sniff out home; that they are guided by the 
atars or the electric impulses of the earth’s 
magnetic field. No one really knows. 

Salmon frolic in estuaries off home rivers, 
gradually becoming accustomed to brackish 
water before making a run into fresh water. 
Anold Canadian bush pilot told me of seals 
waiting for salmon in the estuary and lower 
pools of the Moisie River on the north shore 
of the St. Lawrence in Quebec, and how 
fancy sportsmen hired Indians to shoot the 
seals so that there would be more salmon in 
the river for them to catch. 

Once in the rivers, salmon may stay the 
season just above tidewater or run far in- 
land, traveling as far as 25 miles in a day, 
They are capable of running powerful rap- 
ids and jumping falls 12 feet high. Often 
when I caught them, I found their bodies 
badly bruised by this punishing travel. It's a 
myth that the very biggest fish, all females, 
enter rivers first, but the big females that do 
come first, along with the big males, seem to 
make long runs. An Atlantic salmon may 
run hundreds of miles from the sea to spawn. 

As they migrate upriver, cach salmon 
somehow finds the turnoff to its natal 
stream, no matter how many tributaries a 
river may have. 


Fish Fail to Find New Home 


“We sold some fish to a club 60 miles 
away, where they were released into the 
club’s river,” Thér Gudjonsson, Iceland's 
director of freshwater fisheries, recalled one 
day. “They went to sea, but after several 
days a few showed up here at our hatchery.” 
He laughed. “The club refused to pay for 
those fish, and I couldn't blame them.” 

Returning Atlantic salmon give up eating 
after leaving salt water. In fresh water foras 
longasayear, they survive on fat built upon 
the feeding grounds at sea, Soon after enter- 
ing the rivers, they begin to change. Inter- 
nally, digestive organs shrink to make way 
for developing sexual equipment. External- 
ly, they darken, silversides turning tannish, 
then brown, and their blue or purple backs 
become almost black. 

Changes are most striking among males, 
which develop wicked hooked lower jaws, 
called kypes. Shortly before spawning, 
males may take onimpressive coloration, re- 
sembling giant brown trout with expansive 
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red and orange blotches on their sides, 
splashes of rich yellow on their bellies. Most 
fishermen, however, favor them fresh and 
silver, because it'sthen they are most willing 
totake a fly, fight hardest, and taste best. 

When nichts become frosty and water 
cools to about 40°F, salmon move at last to 
gravel bars tospawn. Spawningoccursfrom 
September to January, depending on the re- 
gion. Sometimes they make runs upstream, 
but often they need only ghde to bars nearby 
from pools where they were holding. 

Before spawning, there's a lot of jockey- 
ing for position and fighting among females, 
called hen fish. The best conditioned usually 
claim the best spawning places. Males, 
called cocks, have terrific bouts. Some cocks 
maneuver well like true boxers, while others 
are tough but defensive like good counter- 
punchers. The most powerful are very ag- 
gressive, charging and butting until weaker 
fish are hurt badly or driven off. 

The hens roll on their sides and flutter 
their tails in the gravel, making hollowed- 
out places called redds. There the hens are 
joined by males, which wait trembling. 
Mating salmon lie side by side, and the fe- 
males deposit eges, which are fertilized with 
milt, amilky liquid ejaculated by the males. 
A hen salmon lavs between 700 and 800 cegs 
per pound of body weight, and when they 
are fertilized, she covers them with gravel. 
The cock fish may then go off to serve sever- 
al other females. 

Atlantic salmon, unlike the Pacific van- 
eties, which are physiologically determined 
to die after spawning, aren't necessarily 
used up by the act, though many don't .sur- 
vive long. Some, mostly females, live to 
Spawn again one or more times, making the 
same journey each time. The record is six. 
Fish that have spawned are called kelts, 
stinks, or black salmon. 

In the spring about 60 percent of the eggs 
hatch, and the tiny fish, called alevins, re- 
main in the gravel several weeks, nourished 
by their yolk sacs (right). They swim up 
when they are about an inch long and begin 
to live off the river, first on microscopic or- 
ganisms and finally on insects and worms, 

Young salmon spend several years in the 
rivers. Little salmon are first known as fry, 
then fingerlings, and finally parr, which is 
the longest freshwater stage. Parr look like 
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Budding strength shines through a ten-weeh-old salmon as it breaks free of its 


embryonic membrane 


eut microscopic plants and lorvae 


downstream, developing a toterarice for salt water a 


small brown trout but are much more ag- 
gressive, leaping clear of the water to glut 
themeéelves on insects. [ve seen a three-inch 
fish impale itself on an artificial fly as lone 
as it Was, jumping without eilort, carrving 
the heavy line and hook 

When salmon turn silver, at about six 
nches, they are ready for the sea, Known as 
smolts, - they travel downriver and Sere in 
Hida 4 pools before disappearing fore. or 
re; Tih to Feturn to renew the = Da Les 

Oi Veh is are terrible against newborn Atlan- 
ic salmon making it through the cycle, even 
as erilse. fish of between three and 
six pound: cat havoi spentonly one winter at 
sea. Young? salmon are food for many prec 
‘trout, eels, mergansers, herons, otters, 
mink. At sea salmon often travel thousands 
of miles, to Greenland and the Faroe [slanes 
(map, following page). hough some, like 
most Icelandic salmon, remain closer to 
home, they aren't free from predation. Of 
every 7,500 egzs hatched, perhaps 50 <alm- 
emolt stage, tour to return 


on survive to the 
to a river, two of them to spawn 
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“Man 1s the most relentless predator,” 
Richard Buck, chairman of Restoration of 
Atlantic Salmon in Amerca, said to me 
Dick spearheaded a successful international 
effort to curb high-seas fishing off Green 
land, after commercial interests discovered 
the salmon’s feeding grounds there 
late 1950s. Now Dick ts devoting his efforts 
to helping secure a multilateral treaty that 
would protect Atlantic salmon from ocean 
overkill anywhere, 


in the 


Despite Problems. a Litthe Hope 


“(Conservation that limits kill 
enough,” he said. “The decline of salmon 
has gone too far. Conservation must be ex 
tended: that méans restoration. You can't 
dam rivers and have salmon. You can't pol- 
lute rivers and have salmon. You can't 
poach rivers and have salmon . Hatcheries 
help some, but where do vou get stock for all 
the hatcheries? Even cleaning up the river 
wont help unless we convince dammers ti 
build fish ladders. Clean water doesn't mean 
anvthine to salmon unless thev can getto it.” 
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he Faroe lalands to food on fish and crustaceans 
before heading back to their home rivers to mate, 
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Iceland: conservation leader 
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While only Iceland's salmon stocks ap- 
peared secure to me, Dick Buck and others 
indicated “guarded optimism” forthe north- 
eastern United States, notably Maine, 
where restoration has been going on since 
1948. During the past few seasons Bangor 
residents were dazzled when, after 30 years. 
great numbers of fish showed in the Bangor 
Poot on the Penobscot River, They were mi- 
grating from now cleaned-up coastal waters 
where pollution was so devastating two de- 
cades ago that scientists insisted salmon 
couldn't survive it. 

State fisheries officials worked through 
the summer capturing fish for brood stock. 
The salmon piled into traps faster than they 
could handle them, and more than two thou- 
sand were trucked upriver and released to 
fend for themselves. 


34 Fish, 125,000 Eggs 


Farther south, an the Connecticut River, 
perhaps North America’s greatest Atlantic 
salmon river 200 years ago, the return of 58 
salmon in 1979 overjoyed biologists and 
conservationists. Of the returning fish, 34 
spawned successfully, giving fisheries man- 
agers more than 125,000 pure-strain Con- 
necticut River salmon eggs for use in a 
salmon restoration program. By the end of 
July 1981515 fish had already been cap- 
tured after entering the river. 

David Egan, president of the Connecticut 
River Salmon Association, told me, “The 
key to success now is how adequately this 
fishery is managed. In the 1870s an attempt 
to restore salmon to the Connecticut was ini- 
tially successful, but because of overfishing 
and poor management, stocks weren't al- 
lowed to build up, and the run was de- 
stroyed, If this restoration is to succeed, we 
must maintain the necessary brood stock. 
Enough salmon, beginning as eggs, must 
be allowed to grow to smolts, go to sea, and 
return to spawn successfully. We've had 
trouble already; A fish was shot and one 
was stoned below the Holyoke Dam." 

Maine faced similartrouble, Bud Leavitt, 
outdoor editor of the Bangor Datly News, 
confided. “We had a one-week massacre on 
Kenduskeag Stream, a tributary of the Pe- 
nobscot, during low water.” A few Bangor 
residents with an uncontrolled lust for salm- 
on turned out with baseball bats and other 
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weapons to meet fish navigating riffles. 

“But mavbe it wasn't all bad,” Bud said. 
“There were 44 arrests, 28 convictions, and 
decent citizens were agonized. Some con- 
Victed were sentenced to conservation 
classes given by yours truly.” | 

Bud Leavitt, Dick Buck, and David 
Evan, like scores of Atlantic salmon conser- 
vationists worldwide, are sport fishermen. 
It’s doubtful that substantial Atlantic salm- 
on stocks would survive anywhere had not 
such sportsmen regarded the “king of game 
fish, game fish of kings” as more than prev. 

“The salmon is everything beautiful to 
me,” Gordon Lesenger told me in his Scot- 
tish brogue on the bank of the River Tweed. 
He wore a Donegal jacket and knickers with 
matching stalker hat, traditional dress of a 
gillie, servant and companion to visiting 
fishermen, 

The river was low, flowing beneath the 
putty-colored embankments of the village of 
Kelso. | could see black stains on the walls 
from sewage seeping into a pool. 

“Has the fishing changed over the years?” 
Lasked., 

“Everything is changing,” Gordon de- 
clared. “Look at them coming down the 
river in bluidy canoes.” 

“Do canoeists bother salmon?” l asked. 

“They bluidy well stirthem up. Sir, salm- 
on get no peace. They're netted like crazy 
down below; there's pollution in the river, 
swimmers in the salmon pools, and then, 
these brats and their canoes.” 

“What about the disease,” L asked, “the 
UDN?" L reterred to ulcerative dermal ne- 
crosis, which has ravaged British salmon 
since the late 1960s. 

“We've picked thousands out of the 
Tweed, sir. Dead. A horrible sight it was, 
too—all white and falling apart. It's better 
now, but all we can do is bluidy well pray.” 


Anglers Talk Economics 


Many gillies and some sport fishermen 
maintain that international Atlantic salmon 
stocks are too limited to permit any commer- 
cial catch. A salmon has greater economic 
value caught on rod and reel, they argue, 
than the maximum, perhaps $12.a pound, it 
brings at retail. The Atlantic Salmon Associ- 
ation of Montreal contends that each salmon 
caught on a fly, the only legal sportfishing 
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method in Canada, benefits local economies 
by S200 or more. 

Quite a few Canadian salmon, however, 
are intercepted before they see a fly. The 
commercial fishery off Newfoundland nets 
some 600,000 salmon 4 year, many of them 
tagged fish migrating to rivers in Quebec 
and New Brunswick, where most commer- 
cial netting was banned for nine years. 

Commercial fishermen, troubled by the 
net ban, charge political pressure from 
sportsmen and conservation groups. “It's a 
question of human rights,” said Leonard 
Wilson, adrift netter from Saint John, New 
Brunswick. “If we can't fish, then nobody 
should be allowed to. That's the way it's 
going to be. Wait and see.” 

At6s Leonard has known no other life but 
commercial fishing. “My father dropped 
dead fishing alone on his boat.at 78," he said. 
“His father was a fisherman.” 

1 mentioned the subsidy the government 
was then paying to commercial fishermen 
not to fish, for the sake of conservation. 

“Listen to me,” Leonard growled. “Fish- 
¢rmen don't want compensation, not that 
it’s adequate. It's based on the market price 
in 1963. But that’s not the point. We don't 
want government handouts. We're fisher- 
men, and we want to fish. 

“We can't fish, but how many fish do the 
poachers take every year? And look at the 
fishery off Newfoundland. There's no quota 
on Newtoundlanders. How about salmon 
the Indians net in river mouths? We're op- 
posed to anybody netting the rivers. Where 
is brood stock to come from? 

“If government cut out what Indians take 
and sell for ten dollars a fish and what 
poachers steal from us all, we could take a 
thousand salmon per boat a vear, and 
there'd be plenty foreverybody, Thisis pure 
discrimination in favor of Incians and so- 
called sportsmen.” 

Although permitted by law to net salmon 
for their own use, Quebec and Maritime 
Indians consider themselves persecuted. 
“Indians want to preserve stocks, but we 
Want access to resources rightfully belone- 


ing to us,” said Anthony Dedam, one of 


about 1,600 Micmacs living at the mouth of 
the Restigouche River in Quebec. 

The provincial government permits the 
tribe a seasonal quota. The fish are netted by 
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about 75 tribe members, Dedam allowed 
that more than the quota are probably taken 
and thatsome Indians ‘ell their catch, which 
is illegal. “You must understand, though,” 
he explained. “We have 80 percent unem- 
ployment, and we benefit from salmon. The 
Indian doesn’t want welfare. We want jobs, 
and we believe the Great Spirit put re- 
sources here Tor-our use." 

T asked why there no longer seem to be 
Indian guides on the Restigouche and the 
Matapédia Rivers. 

“That looks like more discrimination, 
doesn't it? The clubs aren't interested in In- 
dian guides. Butif we were guiding, fewer of 
us Would fish with nets. The more fish, the 
better the fishing, the better for guides. The 
clubs talk conservation. Conservation is 
partof Indian heritage. Like polinga canoe, 
it was-taught by our grandfathers. We can 
help—policing ourselves, taking fewer fish, 
sticking to quota—but we want help too. 
We want something to do with our lives. We 
must éat, so we eat salmon; and we catch 
them the best we can.” 


Iceland Leads the Way 


You can eat Atlantic salmon often in 
Reykjavik, the capital of Iceland. It is espe- 
cially delicious smoked over fires of dried 
sheep manure and straw, Icelanders know 
salmon, and each has an opinion of how it's 
best prepared. Icelanders also have an un- 
conditional commitment to preserving At- 
lantic salmon stocks. 

“It's possible you had your fishing tackle 
treated in Formalin solution before you ar- 
rived?” a young customs agent asked. 

“No, why?” Lanswered. 

“All tackle must be treated before it leaves 
the airport,” he said. “We must protect 
salmon rivers against disease.” 

I tated my equipment to a cubbyhole for 
examination. “What are the chances of 
spreading UDWN onasalmon fly—a billion to 
one?” Lasked. 

“More than we wish to take,” the agent 
answered formally. 

He took my gear and a long time later re- 
turned it smelling michtily of disinfectant. 

Iceland permits no salmon netting within 
her coastal waters and only limited netting 
in a few glacial streams impossible to fish 
with a rod. Most of the fish for market are 
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Unpredictability and fighting spirit 
make the salmon a prised freshwater 
trophy earnestly fished for by young 
and ald (right) near Big Falls tn 
Newfoundland, 

Across the sed, tenston shatters into 
smiles when apprentice tiltte 
Christopher Hanson, delayed two hours 
by a snowstorm, strides into a River 
Tweed fishing “hut” with a handsome 
catch (‘bottom right).A 1935 
photograph (bettom left) on the hut walt 
recalls when Lady Joan Joicey hooked 
26 salmon-in a day. Such plenitude may 
never be seen again, however, if world 
diplomacy fails to protect this 
international resource. 


provided by sport fishermen, although the 
number of rods permitted on each river 1s 
limited and monitored to preserve stocks. 

“We would be honored if you would fish 
for our hatchery,” Baldur Kristyansson 
translated for his father, Kristjan Bene- 
diktsson. Kristjan, a farmer in the valley 
of the Laxd, was at once robust and gentle. 
His smile, like his offer, was generous. 

“Tell your father itis ] who am honored,” 
I said. There was new snow on the moun- 
taintops, and Stifla, the pool I was to fish, 
was full of salmon. Fishing Icelandic rivers 
is very expensive, under a complex letting 
system, and to be invited as a guest isn't to 
be taken lightly, 

Thordur Pétursson, a gilhe nicknamed 
“Doddi,” had dressed a fly in my name. He 
said the salmon I caught were to be kept 
alive in a cache anchored to the riverbank 
until October, when they would be taken to 
one of fifteen hatcheries throughout the 
country that supplement stocks of smolts for 
Iceland's 60 salmon rivers. 

The salmon I hooked, as Kristjan 
cheered, were powerful, mostly seasoned 
males with big, twisted jaws. A hen was a 
prize, because she would provide many eggs 
for the hatcheries. I plaved the fish deliber- 
ately to preserve their strength, and the guile 
treated each as if the fate of all the world’s 
salmon rivers were linked toits survival. He 
sped therrall to the cache, and not until each 
was swimming round the pen did he take | : 
time to thump my back and proclaim, “Very OF tee Wert ir | 
good fisherman, you, Art Lee." 0 Ee ee bly tag , ie ee ar 
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After Rhodesia, 2 





Named Zimbabwe 








IS HANDS share the power 
now, His eyes, weary from 
war, behold the return of 
peace, For the first time in 

more than seven years, ranch 
hand Moses Sibanda (left) and 

his countrymen can hope for a 

future without bloodshed, 

The fighting ended in 1979, when, 
after years of negotiations, 
guerrilla leaders and white officials 
agreed to a new constitution at 
British-sponsored talks in London. 
Then ina February 1980 election the 
government passed from the hands 
of the nation’s 220,000 whites to 
those of its 7.2 million blacks. 

It was the end of the Rhodesia 
created by financier Cecil Rhodes 
nine decades ago to spread British 
civilization tn Africa. And it was 
the bezinning of the Zimbabwe 
envisioned by blacks who have 
not forgotten an African kingdom 
that butlt a stately capital of stone 
SOO years ago. 





oly 





marriage of European 
skills and African labor 
transformed the rolling 
hillsides of the Pungwe Valley 
into manicured fields of tea 
(below). Modern farms and 


vigorous industry have made 
Zimbabwe's economy one of the 
strongest tn Africa and have 
brought prosperity to whites 


such as former government 
minister Geoffrey Ellman- 
Brown and his wife, Hilda 
(left); their comfortable home 
lies on 35 acres outside 
Salisbury. Nevertheless, since 
independence some 1,500 
whites a month have chosen 

to leave the country rather than 
face its uncertain future. 
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mong Zimbabwe's natural treasures, Victoria Falls is the 
| brightest jewel. This mile-wide curtain of the Zambezt 
River, crashing 350 feet into a narrow gorge, was 

















named for the British queen by Scottish explorer David 
Livingstone in 1855. The Kololo people who lived there 


called it Mosi-oa-tunya, or “smoke that thunders.” 
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VQ ou cannot overhaul 
capitalism overnight,” says 

| Prime Minister Robert 
Mugabe (above), Thus for the 
present, the pragmatic Marxist 
has encouraged private industry 
to remain active in Zimbabwe — 





in part to help pay for new 
social programs, 

Mugabe was jailed for ten 
years under former Prime 
Minister Ian Smith, who 
declared Rhodesian 
independence in 1965 vowing 
no majority rule for 1,000 
years. This action provoked 
international trade sanctions 
and helped spark the war that 
cost 27,000 lives and displaced 
more than a million people. 

Peaceful reconciliation ts 
official policy today. The 
grave site of Cecil Rhodes 
(below) lies undisturbed on a 
hill long revered by black 
Zimbabweans. From that quiet 
spot one can look far across 
this country, where blacks and 
whites are attempting a new start. 
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PROTECTED LANDS consist of former 









The nation’s new naie first Sa 
belonged to a medieval state of the ~~ 
Shonas, today's ethnic majority. From the 

12th into the 18th centuries the Shonas forged 
loose confederations to control gold-mining 
areas and trade routes to the const. The 
Ndebeles, Zimbabwe's other major ethnic 


group, sweptinto Shona lands in the 1840s from ‘® National park 
the exploding Zulu empire to the south. Then @ Industrial center 
half a century later Cecil Rhodes sent forth a us 
white pioneers from South Africa, and within oe 
fie wears tb wile teeritary 4 nam eee eiee ha wiry 
five vears the whole territory bore his name- Ti of the population a pean 
AREA: 390,580 sq km (150,804 sq mi}, POPULATION: 
7,700,000, CAPITAL: Salisbury, pop. 670,000. O MUOME 190 
RELIGION: Traditional, (Christian. LANGUAGE: eer TS 
are ae Shona, Ndebele. ECONOMY: Industries: 
ae Id, asbestos, h ickel, pet tam! fash coal, anc chromite, enLkA ae seek mba 
aport crops tohacce, saTinuae S0aNAees eT Rye 





aves sugar. . enpar consumption: corn, livestock, 
millet. CLIMATE: Moderute subtropical. 
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family’s new homestead at Mukoaho 


By CHARLES E. COBB, JR. 
Photographs by 
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and LEROY Woops SON. IR. 


p3whk BY ONE with the sudden drop oi 
the sun, flickering fires mace tiny pin 
points of lightin the hills of Mudzi Tri- 
bal Trust Land. A baby's ery drifted 
faintly across the distance. I could not 
tell from what distance because nothing is 
clearly near or far in Zimbabwe's rural 
nights. Even the stars seem to hang low 
enough to reach up and touch 

Belore the sun hal set, 
Tigere Katryo and his son 


Wilson had been invoking Aiter 
ancestral spirits ina small 


hut. [he mountam cold 


| i 
had already descended as lal | 
[ listened outside to their | ui | : 


soit Murmurs, standing as 


near as | could to a fire | , ) 
Lheir words were to come aU 


to me often during mi\ 


travels in Zimbabwe: mr 
“Welcome vour little p 


man home with EvVery- 


thing he has; wife and Ti ] 
children, and the nothing lil d We 
that he has,” | 

Wilson had recently 
returned home to Zimbabwe after a 15 
year exile in Europe and the United States 
His father and 21 other families had come to 
this place called Makaha to resettle 

Tigere Kativo's prayer is an apt metaphor 
lor Zimbabwe. [t was a praver he hac often 
longed to make while separated from his 
son. During those years a bitter conflict 
raged between black and white in what was 
then Khoesia, It drove Wilson into exile 
anc his father from the family land 

Wow Almbabweis turning away from the 





war toward the exhilarating possibilities of a 
land blessed with mineral niches and pro- 
ductive soil. Although the deep wounds o! 


ire ws. 





the strugele have not vet healed, t 
not ove, o fellowship between black and 
white and black and black slowly being built 
on 2 binding commitment to all that seems 
possibile in this abundant land 
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simple plans that seemed impossible a short 
while ago 

In dim candlelieht tn his hut, Tigere Ka- 
tive proudly told me he intends to plant not 





ony corn tor food but also cash ¢ Pay prs of cot- 
ton and SO% beans: “With a tractor we can 
grow much and sell much,’ he said, express- 
LIne One cit His Fa ‘ger ambitions 

But the village is already renting a trac- 
tor, and notevervoneis agreed on the practi- 
" ality nt hawt corhee Wilson exp atnect that 
no villager earns more than 130 Zimbahwe- 


(S$195.in U.S. currency) 





an dollars a ven 


In Europe, Wilson, who had intended to 





study.chemistry, became a writer instead job writing educational scripts tor the Wha 
Two of his novels have been published but istry of Information, and he was more set 
have not meant much money in his pockets, and confident. He also had been asked to 
ind his long absence had créated self-doubt conduct literature workshops for former 
ibout where he fits now that he's back uerrilias. “Ah Charhe, the plays and nov 


home. He can't give hisfatherthemoney he els to be written, We'll be able to really 


a for th Se, err er fee 
exper ra TO) if tractor he Wants STEEL 


“That's difficult tor him to understand, Lhe villace of Makaha still did not own a 
Vi wsond x plained a en body here Wanter tractor, but seed, fertilizer, anc a training 
a bit of w vhal they thought I had arl | program had combined with better than 
expla tl dont have wa pb, I ha 1s normal rains to make this vear= crop the 
moved, he have a wife and two kids.” bestin memory. The corn, Tigere Ratryoex- 

[ first met the Kativos in July 1980, Nine laimecd: “Much taller than a man!’ 
months later l returned) Wilson hacl found a Mv search for the real 2imbabwe began 
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three years aco when I came to what was 
then Rhodesia to cover a war that looked 4s 
if it would go on forever. Now that search 


would take me from the green hills of the In- 





vanza Mountains in the northeast to the 
rocky majesty of the Matopos in the south 
(map, page 623), At Lake Kariba, one of the 
world's largest man-made lakes, | watched 
elephants splash and swim. I entered the 
black depths of gold and chromite mines. 

I stood in the mist and spray of Victoria 
Falls. Mosi-oa-tunva. the Kololo people 
called the falls—“smoke that thunders,” 
Water from this great wonder roars down a 


chasm into the Zambezi Kiver, 
which along with Lake Kariba forms the 
northwestern border with am 

“Scenes so lovely, African missionary 
and explorer Dr. David Livingstone said of 
the falls, “must have been gazed upon by an- 
pels in their flight.” 

Wo one can fail to fall in love with the 
great and varied beauty of this land. When 
the complexities of Zimbabwe's first steps of 
independence threatened to knot my brain, 
there was always some resplendent, not yet 
seen piece of the country to embrace me 

Yet Zimbabwe is more than a land of 
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beautiful scenes, In the south are also the 
ruins of Great Zimbabwe, whence the coun- 
trys name. From A.D. 1100 to 1450, Great 
Zimbabwe was a center of trade for the 
Shona people and became the heart of their 
powerful state. Around 1500 this state split 
into two rival kingdoms. The coming of the 
Portuguese soon thereafter signaled their 
decline. The main ruins near Fort Victoria 
are dominated by a massive fortlike struc- 
ture of stones fitted without mortar. Similar 
but lesser ruins spread over a radius of a 
hundred miles, into Mozambique. 

Blacks give more than one meaning tothe 
name Zimbabwe: “venerated houses,” 
“house of stones.” And if the history of this 
site remains misty, it remains a monument 
to greatness for all blacks in Zimbabwe to- 
day. Ritual ceremonies still take place 
among the ruins. Spirits: Ancestor wor- 
ship—a prevalent cultural reality. Spirits of 
recently dead relatives or tribal leaders or 
historical figures may possess humans and 
speak and be consulted. 


Spirits Shure Dwelling Pluce 


While in the south I visited John Sithole 
on his farm in one of the valleys shadowed by 
the massive wind-sculpted granite boulders 
of the Matopo Hills. He lives near a hill 
called Malindidzimu by blacks—“dwelling 
place ofspirits.” It's the same hill where Cec- 
il Rhodes is buried and is called View of the 
World by whites. Amid these spirits of the 
past, Sithole is pulling his life together again 
in much the same way as Tigere Kativo. 

He came home one night three vears ago 
and found his house burned down, He wait- 
ed until the war's enc before rebuilding it. I 
asked him: “What's changed for vou now 
that there is independence?" His answer was 
instant: “The shooting has stopped.” | got 
that same quick response from virtually ev- 
eryvone IL asked in Zimbabwe. 

Both Sithole and Tigere Kativo wore 
warm smiles as we talked. Vet each gave me 
the impression that he was holding some 
deeper conversation within himself. Their 
eves would flit away from mine and stay 
averted for silent moments that felt longer 
than they were, The war had ended, but the 
men would seek these private foxholes of the 
mind until the peace was certain. 

At war's end some 34,000 guerrillas, still 
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armed, were grouped in assembly points, or 
APs, around Zimbabwe, They were to be in- 
tegrated into a new army, Itincluded mem- 
bers of former Rhodesian forces and of both 
guerrilla armies that had fought the war: the 
Zimbabwe African National Liberation 
Army (ZANLA), which was the military wing 
of Robert Mugabe's Zimbabwe Aftican Na- 
tional Union (zanv), and the Zimbabwe 
People's Revolutionary. Army (7I1PRA}, the 
military wing of Joshua Nkomo's Zim- 
babwe African People's Union (zaPv). 

Nkomo became, for a time, Minister of 
Home Affairs in Prime Minister Mugabe's 
government. And Mugabe once had served 
inZAPU as Nkomo's publicity secretary. The 
politics of the black nationalist movement 
have been a jumble of conflicting tribal, 
political, and personality interests. 

During the war the two guerrilla armies 
nominally fought together under the banner 
of the Patriotic Front, but in fact they fought 
separately, and sometimes against each oth- 
er. Each was supported by different ethnic 
groups: Mugabe's ZANLA mainly by the 
Shonas, who compose 77 percent of Zim- 
babwe's population, and Nkomo's ZIPRA 
mainly by the Ndebeles. Both groups had 
fought Cecil Rhodes and lost. 

ZIPRA and ZANLA guerrillas, or freedom 
fighters as they called themselves, did not 
share the same APs. They have shared the 
same frustrations as they waited to become a 
part of the national army. 

“It'sadifferent situation from walking tri- 
umphantly into Zimbabwe," said a long- 
time Nkomo associate who now edits a 
major newspaper in Salisbury, the capital. 
“They can't understand why they are where 
they are. They fought. They thought it 
would be milk and honey now.” 

The government moved to gentle the mix 
of youth, frustration, and alienation in the 
APs by speeding the guerrillas’ entry into the 
new army, Thirty thousand-man battalions 
mace up of ZANLA and 7IPBA forces had been 
formed by June 1981, 

“We are producing a battalion every fort- 
night,” Prime Minister Mugabe told me. 
“With the help of the British we hope to re- 
train every guerrilla who would want to be 
integrated into the national army.” In addi- 
tion to British help, a group of North Korean 
military advisers arrived in August. 
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Thousands of guerrillas were also moved 
from the assembly points into housing proj- 
ectsin African townships near Salisburyand 
Bulawavo—a risky move that placed ZANLA 
and #1PRA force: together. Sometimes their 
rivalry has burst into violence 

Lust November, 38 persons were killed in 
clashes between ZIPRA and ZANLA guerrillas 
who spilled out of Entumbane, an African 
township where 3,000 guerrillas from both 
forces were housed. The violence began sim- 
ply enough. Entumbane ts near Bulawayo, 
Zimbabwe's second largest city and & ZAPT 
stronghold. Government ministers from 
Mupabe’s ZANU spoke at a rally and were 





heckled by ZAPU supporters. Fisthights 
ensued. Soon there was shooting—mor- 


tars, machine guns, automatic 
rrenacdes, 

Mugabe called on the fledgling national 
army to quell the disorder. “I cannot allow 
hooliganism and lawlessness to establish a 
reign of terrorin the country," he declarecdiin 
a national broadcast. 

Fiery statements by ranking ZANU minis- 
ters were reported in local newspapers. ‘The 
time had come for the party “to flex its mus- 
cles.” declared Finance Minister Enos 
Nkala, “Ifit means a few blows, we shall de- 
liver them.’ 

Soon after, Joshua Nkomo was removed 
as Minister of Home Affairs and made Min- 
ister Without Portfolio, Nine senior mem- 
bers of his APU were arrested, becoming the 
first political detainees of Mugabe's govern- 
ment. In February came further violence. In 
the Bulawayo area a four-day clash between 
ZIPRA and ZANLA factions following a beer- 
hall argument left 300 dead. 


WEADOTIS, 


Former Guerrillas SHll Uneasy 


Although the guerrillas have been suc- 
cessfully disarmed now, it is not surprising 
that many of them doubt whether Zim- 
babwe really exists vet. “I think what we 
have isa Zimbabwean flag only,” a guerrilla 
told me in Salisbury. He had left his assem- 
bly point against orders to look for a job in 
the city, “Weare still waiting,” said another 
when [ gave hima lift to Chipinga., 

ZIPRA commander Soneni Mdlalosse 
reached into his pocket and pullec out his 9- 
mm Soviet-made pistol as we talked, Cock- 
ing the gun, (Continued on page 636) 
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(Continued from page 630) he used its 
open chamber to lever the top off a bottle 
of beer. He smiled, handing me the beer. 
“This ismy baby,” he said, looking from me 
to the pistol. 

At 25, Soneni now commands Gwai River 
Camp. When we first met in Gokwe Tribal 
Trust Land, he headed a 365-man unit sent 
to put down a violent band of ZIPRA dissi- 
dents. He thought some of the trouble had 
stemmed from men “infiltrated into our 
ranks by the Security Forces,” meaning by 
the former Rhodesian government. 

Soneni explained to me why he and the 
guerrillas aren't completely happy with the 
peace pact. They believe, he said, that they 
could have won a complete military victory. 
“But there isa Zimbabwe now, and we have 
to give ita chance.” 

Sull, there was pain in his voice as he 
talked of men bewildered by a government 
they fought for and now don't completely 
understand. The agreement that ended the 
war had led to a black government, but 
bound that government to much of the 
structure of the old Rhodesia. 

“The long-awaited aftermath is here,” 
Soneni told me, “but littl has changed. 
These little boys you see running around 
with crooked feet, those old men you see in 
tattered clothing, with ox and donkey 
carts—they have to realize they area part of 
this world. And what do they have now? 
Nothing, nothing, nothing!” 

Soneni himself had changed vividly in the 
war. No longer the boy who had joined the 
guerrillas six years earlier, he was now a 
piece of the future, perhaps to become one of 
the leaders who would improve the lives of 
the people he spoke of so movingly. 

Pamela Hondovakura was another. De- 
scribing her experiences as a ZANLA com- 
mander, Famela told me; “Women like 
myself have become used to leading men. 
We feel like colleagues, like comraces. We 
have a male friend just as we'd have a friend 
who is a woman.” Then, with a charming 
giggle, she concluded, “I used to be so shy 
vou wouldn't believe tt. Now it's different.” 

The war has changed Pamela and Soneni, 
as ithas Zimbabwe. Many of the old inequi- 
ties are gradually being erased. 

But the war committed most guerrillas to 
raclical, revolutionary change. Many worry 
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that this hasn't happened fast enough. 
Whites too worry about radical and revolu- 
tionary change. They ask: Ifthe government 
i= committed to revolution, will Zimbabwe 
be a place they can live? They are hopeful, 
but their hopes are tentative. 

Often whites insisted to me that they had 
long accommodated themselves to change. 
Aubrey Bower, manager of the Kariba 
Breezes Hotel at Lake Kariba, said, “We're 
prepared to accept the situation on the con- 
dition that the African brings himself up to 
our standard of living.” 


Whites Fear Nationalization 


The situation that worries him and other 
whites is not so much having a black govern- 
ment as having.a guerrilla government. “It 
they start nationalizing things, then there 
will be problems,” Bower avowed, express- 
ing the most commonly held fear of whites. 

John Landau, party whip of former Prime 
Minister Ian Smith's Republican Front, 
which has 20 seats in parliament, spoke 
more bluntly: “T know why we had the war. 
We were fighting against Communism.” 

There often seemed to me to be an urire- 
solved twoness among whites: them and 
us. Darrel Plowes, an official with the De- 
partment of Agricultural Development 
(DEVAG), took me through the Honde- 
Pungwe Valley of Zimbabwe's northeast— 
tea-growing country, whose lovely emerald 
ereen hills seem to roll out endlessly. Along 
the wav | could not help but be captured by 
his great love for the land, his price in its 
development, and his dreams for its future. 
Nor could I avoid asking him why whites 
couldn't have accommodated themselves to 
change earher. 

*Most Africans I worked with didn't want 
the war,” Darrel Plowes replied. “You ask 
them. They were happy.” 

A shadow passed across his face as we 
were leaving a small village, Our car was 
surrounded by women singing, “We thank 
you Julius Nyerere [of Tanzania], we thank 
vou Samora Machel [of Mozambique] for 
helping us win our freedom.” 

Darrel Plowes is not unfeeling and uncar- 
ing, but I wondered just what it will take for 
him and many other whites to understand 
the real feelings of blacks now that the old 
Rhodesia is vanishing. 
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For all the troubled circumstances of Zim- 
babwe, the late David Spain, who headed 
the white Commercial Farmers Union until 
an automobile accident claimed his life, be- 
heved that the outlook was vetting better 
He tried to soothe his worrteil membership 
“TL were honest, we will see that we haven't 
got the war now, we haven't got petrol ra- 
tioning, we havent got sanctions.’ 

And indeed, this years corn crop may 
reach a record three million tons, and Zim- 
babwe is again exporting grain, 

John Landay gave me the reason why 
most whites intend to stay: “Where can I 
find a country with the climate, good living. 
and facilities ] have here? ] would have to he 
a mulionaire anyplace els¢. We don't want 
to give itup.” The facts bear him out. Inthe 
first 15 months after independence, fewer 
than 25,000 whites left the countr 








Trying to Implement the Three R's 


Prime Minister Mugabe's three R’s—trerc- 
onciliation, reconstruction, and rehabilita- 
lon-—are watchwords today, But for blacks 
as well af whites they are easier said than 
done. According to Economic Planning and 
Development Minister Dr. Bernard Chid- 
zero, the per capita income of urban blacks 
only 10 percent that of whites; that of rural 
blacks 1s only one percent. “So how,” a 
ZANLA fuera asked me, “do you coexist 
with somebody who has something and an 
other who has nothing?" 

Part of the answer to that question—no 


reconciliation without reconstruction—was 





demonstrated to me about 20. miles from 
Salisbury. At the Domboshawa Training 
Center, run bY the Ministry of Local Gov- 
ernment and Housing, 80 blacks from 
around the country were in the midst of a 
three-month “miultiskilled training pro- 
tram.” Lhe purpose was straightiorward: 








Use the men trom areas most damaged bt 
the war to perform reconstruction. At Dom- 
boshawa all learn the use of tools. They 
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are trained as bricklayers, welders, auto- quick,” Barnes said, “There is remarkable 
mobile mechanics, intelligence here. And there are lots of peo- 
The program works largely because its ple like this throughout the country 
tine) To find and train them is a paramount 
few whites do. He reaches outtoblacksand need. The key sectors of the economy are 
workshardtomakeaconnection withthem, hungry for skilled labor. Alan Marsh, di- 
enabling him to pass on his skills. rector of the gold- and copper-minine 
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nurse, is helping to rebuild the shattered 
health system. She 1s retraining guerrilla 
medics. “I agree with Dr. Ushewokunze 
(Minister of Health|,” she remarked, “that 
the old government had its priorities wrong 
in spending all that money on a big hospital 
in Salisbury.” 

And for the first time, local governing 
councils have been set up throughout the 
country by popular vote. [he once virtualis 
autonomous district commissioners (LCs) 
are losing much of their authority, Gerdon 
McIntyre, District Commissioner tor Bikits 
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tunes his guitar before breakfast (right). The 175-mile-long man-made lake 
was created in 1958 by danuming the Zambezi River. Since 1960) the dams 


generators have supplied much needed power to both 2ambia and “imbadwe 


Tribal Trust Land, acknowledged that local 
rovernment makes administration stron- 
ger. “The ANU party now runs most things 
here, and we're getting to places we never 
rot to before. Fine.” 

InChiredzi, District Commissioner Geolf 
Higgs observed that while suspicion of DCs 
lingers, there is greater understanding. 

How, I asked, has his role changed with 
independence? His reply: “Now we inform, 
not order, the people.” 

Some whites are learning—and there 15 
hope in this—that they may have misread 
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iby blacks as accep- 
he real feelings of 
wks flow indeep, hidden channels. 
C sche t hia sack waiter at the Meikles 
Hotel in Salisbury. [here one evening a 
white man spoke loudly and disparaginel) 
of blacks to a compamon while drinking 
Unknowinely, he knocked his cigarettes to 
the floor. The black waiter saw this, but had 
heard his comments and stepped over the 
pack several times whil politely serving the 
man his drinks 
his Zimbabwe of blacks 15 largely inv! 
ble to the increasing number of toursts com- 
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in the TTLs because until 1979 it was illegal 
for them to own land in white areas. Khocle- 
sian law divided the country’s land roughly 
half and half between white and black, and 
each race was torbidden to own land in areas 
assigned to the other. But whites still held 
most of the best land. 

The government estimates the cost-of re- 
constructing the TTLs at 300 million daol- 
lars. (linics, hospitals, schools, bridges, 
and water-supply sources were destroved, 
as well as more than 1.800 miles of roads 

More than a mullion persons were dis- 
placed by the war. Many thousands flecl to 
the cities; almost 300,000 marie their way to 


neighboring countries, and 700.000 were 
placed in “protected villages”—the equiv- 
alent of strategic hamlets in Vietnam 

They began to return home immediately 
after the election of Mugabe. In August 1980 
the Department of Soctal Services estimated 
that it was bringing 10,000 persons a month 
back to their tribal homes, 

“We left everything full, but we came 
back empty,” Mrs. Theresa Mandeva said 
to me. We were in Chiduku TTL near the 
town of Rusape, With her nine children she 
had tled to Mozambique when her husband 
was killed after police had accused him of 
using his bus to ferry guerrilla recruits. 


economic: In L978 the average income of a black urban worker was less than 
S900, roughly a tenth of a white worker's. For commuters on their wey home from 
Bulawayo (right), that kind of budget makes ‘a bicycle the best transportation. 





Tall stalks of corn dwarfed her. Behind 
the house stood a small grove of orange 
trees. She and thousands of other returning 
refugees had been given packs of seed and 
fertilizer by the United Nations High Com- 
missioner for Refugees. The Department of 
Agricultural Development had instituted 
amajor training program to accompany the 
seecd-pack distribution. Using simple visual 
materials, staff workers were teaching prop- 
er planting procedures in the TT Ls. 
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Ironically, while the training program 
was available to all, the seed packs and fer- 
tilizer were available only to refugees. Asa 
result, many of the best crops on [Ls were 
found among refugees. Of greater long-term 
significance 1s the interest other government 
agencies are showing in the departments 
teaching methods, which in their most so- 
phisticated form invalve bringing people to 
centers to watch lessons on videotape. 

For all of the new techniques aimed at 
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Still boss, P. Clive Nicolle 

(left) dispatches 600 workers to 
pick peanuts on one of his 
family's farms—as prosperous in 
zimbabwe as it had been in 
Rhodesta. Tea grower Tourte 
Willemsee (right), however, 

oases what the future will hold for 
his son, should he want to farm 
The government's answer (as 
cnoourdged the 5,300 white 
jJarmers-who produce neariy 80 
nercent of the nation’s agricuiture. 
Auaising official prices last year, it 
prompted growers to dowble 

the wverage com crop, Ue fature 
looks eood for tobacco toa, 





increasing food production, the land in the 
TT Ls won't support the population: [tis the 
issue of land that has most divided whites 
and blacks in Zimbabwe. Chief Rekayi 
Tanewena and his people, aShonaclan who 
live in the beautiful Invanga Mountains, 
symbolize this agonizing conflict 

In August [ found them clustering around 
the shell-shattered buildings of Nyafaru 
Mission School in tents that offered small 
protection against the bitter cold of the 


Alter Rnodesia: Zimbabwe 


which once made the burns in 
Salisbury (below) the world's 
larecet tobcom-dauction floor 








mountains. They were beginning to resettle 
their tracitional homeland, which vears be- 
fore had been declared a white farming area, 

In the early 1970s, when they refused to 
leave, police and army helicopters swooped 
down. Land-Rovers and bulidozers leveled 
their huts. Most of the clan fled into the hills, 
but some were caught, inclucing Raymond 
Wasonga, 72. and his brother Tiki, 

“After they arrested us, they took us to In- 
vanga and tried us in the magistrate’s court. 
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They said we were refusing to leave.a white- 
owned farm,” Raymond told me. “I said it’s 
not a farm, it’s our own land! Tasked the po- 
lice, “Who is the older in this country, 
Rhodes or my two grandfathers? My great- 
grandfather never saw Cecil Rhodes.’ 

“In court I said, *You got this land to 
traze, not to own, Lf you can tell me where 
the Nyamagayva and Jora Rivers meet, take 
the whole land.’ He couldn't,” Masonga 
said, laughing. “They're the same river. Up 
there it’s the Nyamagava, down there it's 
the Jora." Still, he and the others went to 
jail, “We might have won the case on facts,” 
Masonga told me bitterly, “but the magis- 
trate decided an African is an African.” 


Squatters Claim Land Kights 


The end of the war has given them back 
their land, but some tribesmen have begun 
making inroads on the nearby Gaeresi 
Ranch, a 32,000-acre pine plantation. The 
land has been owned by whites since 1905. 
Trnibesmen claim the land was theirs before 
the first whites came. 

Whites continue to operate the ranch. The 
squatters have settled on only one of its ex- 
treme edges. The chief declared he would 
not order his people to leave, Most of the 
Tangwena people, however, are building on 
the sites they had been forced to abandon 
About 200 families had built or were build- 
ing homes when [ arrived. 

Atthe hut of Chief Tangwena’s uncle, Sa- 
tagaza, the smoke from the early morning 
fire was split by shafts of sunlight as 1] talked 
with the chief and some of his headmen. 
They predicted it will take three or four 
years to become self-sufficient, Satagara ¢x- 
plained, “We are still busy rebuilding. We 
haven't planted anything yet. We will try to 
do whatever we can with our hands.” 

Chief Tangwena related that he and his 
people had fled to Mozambique after being 
driven from the land a decade age. “There 
we had one big field. [used to say once I get 
back home we should be givena tractor and 
one big field. Everyone agrees with this.” 


In most-of the country, however, the tra- 
dition of collective assistance seems stronger 
than that of collective ownershipand works 
atainst a communally owned field or trac- 
tor. Family groups or even entire villages 
help other groups with certain tasks, but 
consider the land they work their own. 

The government continues to push 
toward what Prime Minister Mugabe terms 
the “svstem of collective agriculture we en- 
visage.” But Mugabe, though referring to 
his government as socialist, insisted to me 
that he does not intend to force people into 
collective agriculture. 

Zimbabwe feeds itself, but nearly 80 per- 
cent of its agricultural output is produced by 
whites. Furthermore, a mere 10 to 12 per- 
cent of the commercial farms gen¢rate al- 
most half the agricultural output. The 
government does not want to threaten, or 
appear to be threatening, this production. 

At the same time the government feels 
great pressure from blacks to redistribute 
land. Thousands of squatter families have 
moved onto farms and estates. 

“There will always be pressures,” said 
Eddison Zvobgo, Minister of Local Govern- 
ment and Housing and a ZANuU spokesman. 
But faith in the government, he believes, 
will provide time to organize-a program of 
land reform and redistribution while keep- 
ing the commercial farmers producing. 

David Spain, who headed the white- 
dominated Commercial Farmers Union, 
felt that the two concerns need not conflict. 
He told me that the new government had 
taken the right steps to encourage farmers 
like himself to stay, such as last year's in- 
crease in the government price for corn. He 
remained somewhat surprised. “All we ever 
heard about Mugabe before he took over,” 
he said, “was alarmist stuff in the news 
media about socialism. 

“The next thing that the government has 
to do is find more land and settle people on 
it,” Spain continued. He estimated that 
about 30 percent of the white commercial 
farms were empty or underutilized and 


Harvesting a bumper crop of youth, Zimbabwe strives to open doors for the 55 
percent of its population under 15, This young laborer may someday work his own 
cotton farm. Yet progress has been slow in a three-year government pion to buy 
4.4 million acres from witte owners for redistribution to poor black farmers. 
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For its part the government has asked 
commercial farmers. to help With black 
farmers’ plowing in the TTLs. In acldition, 
the master farmers training program 1s be 
ingexpanded. “On the surface this looks col- 
lahoarationist it! the svstem we hi aE 
fought,” Eddison Zvobro said to me, “but 
people who want land will get it 

The government has already spent abou! 
1?.8 million do 
white farmland. It will hkely be worked as 


lars to buy 950,001 
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eram involving 40,000 people was launched 


near Shamyva. and atanother site near (uty 
not far from the Great Aimbabwe ruins 
Last March Zimbabwe unveiled a three 


year Plan aimed at reconstructing and devei 


oping all sectors of the country. Declaring 
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that in the first ten months of independence 
fAimbabwe had demonstrated its vigor and 
Prime Minister Murabe 
called on the international community for 
funds to help assure Zimbabwe's success 
He asked for | ars, anc it was 
pledged } li aac he Was oVverw helmed. 


resourcel winess 





2 tilhon dol 


Worries Remain as Hope Grows 


A problem greater than money now is the 
volatile political situation, which continues 
bo worry Whiles and blacks 

True, querrilla dissidence, the flash point 


of political conflagration, has eased consil- 
erably, The last camp was disarmed tn May. 
The commanders of both ZANLA and ZIPRA 
have been made top officers in the new na- 
tional army. And in August Mugabe ap- 
nointed Gen. Alexander Maclean, former 
head of the Khocesian army, to head the 
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new [SON Merzing ZAP! 
were begun last November 

An the attitucles of some whites are slow 
lv changing, particularly toward Mugabe 
[t's not uncommon to hear something like 
this: “Two years ago a was terrified at the 
hought of a Mugabe government, Sow lm 
terniied at the thought of @ government 
without Mugabe leading it,” 

but it's also not uncommon to hear the 
opinion of people like tobacco farmer Nancy 
(suud: “Sometimes I think ve been living 
on the cdge of a volcano." She spoke of ha- 


vouthful 


can na | 


who were 
‘trying to show they have some au eae 
when they don thave any at ball ‘She almost 
seemed to say she prefe ae a shooting War 

“Then, after a few shots, at least your neizh- 
bors Came and helped you dnve them off.” 
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heard separately have a way of linking pecu- 
liar moments: | recallecl overhearing in the 
Mectkles Hotel a woman explain her 
husband had caught a burglar in the act of 
robbing their house. When her friend 
why the husband hadn't shotthe robber, she 
replied, “My dear, it's not the wav tt was 20 
VEHS #0. ~ 

WO, 1S not 
spon still exist, but 
optimism 

and of possibilities and, despite the linger- 
ing elfects of war and colonial rule, those 
possi bilitres are b IAG roel Fer| 

TT LETC are lesson ak ce Va e's effo rato 
come to grips ith its future and in the tar 
ried relations of its people that many of us, 
In societies whose edges are beginning to 
curl Irom the smolder of disenchantment, 
perhaps can draw upon C] 
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Deadly waters: In an Adtronilach 
stream, brook trout confined in a wir 
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SVENINGS. [OFTEN STROLLouton 
my cabin dock to enjov the view of an 
Adirondack lake, But the scene 15 not 
is | remember it. No trout rise to the 
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Walltrs SUTliace, SWitih? sunset cojo9rs 


No ospreys quest along the shoreline, scan- 
ning for fish. No otters sprawl on mv rocky 
point, crunching bullheads for dinne 

Worth and south of where Ih 
180 tishless ponds, about 6 percent of all the 
ponds and lakes tn the Acirondack Jloun 
tains of New York 


Four thousand 


aa 
fe ore at teas 


recentls 
overlooked.a silent lake in Sweden. Gnarledl 
pines framed its sparkling, too blue walters. 
Dr. Willian 


with the Swedish 


miles away | 


Dickson, an aquatic chemist 
National Environment 





Protection Boar, pointed to anancient rock 
wall skirting the steep shore 
“The Vikines built this defense line a 


thousand yearsazo, “and survived 





he Sic, 
f siege here. [hey had wood, water 
antlall the troutthey could eat. But now, for 
the first time since the Ice Age, Stone Lake 
doesn't hold o single trout. I estimate that 
20,000 lakes of the 100,000 in our countr 
are fishless or about to become so. 

It wasn't alwavs this way. Earher in this 
century Adirondack lakes and those of Scan 
dinavia produced prime trout, and wiidlife 
Then, as i @ curtain were 


drawing slowly across a stage, aquatic or 
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ginisms began to die in some of them, and 


other animals dependent on them declined 





Now you see it 
now you don't 


ULFUR DIOXIDE, photographed through a 
special ultraviolet filter, streams from the stacks 
fr oa ryA coal-fired Power otant rect Kingston, 

Tennessee (heft). But to the naked eye, as well os an 
unfiltered? comerd lens, the #as—some 8,000 fons of 
it the month these photographs were mode—issues 
unseen from the same. stacks (below), accompanied 
DY iit isihle oxides oF nitrogen 

Swerior urtseern, the gises waft inte the atmosphere 
where, through complex chemical interactions, they 
con become dilute sulfuric and nitric acids, Because 
sclentific understunding of how thts occurs is incam- 
plete, argument ensues over how to reduce acidity 

We must understand such processes before taking 

ction, says one videpotint., “Thout will take years,’ 
save another. “Pish are dying, lakes are acidifying. 
Brussiorns should be reduced naw.” 


fhe wrangte extends to the hols of Congress, 


Whe OCIS are evdiinting revisions fo the Clean 
Air Act 








Why? An energy-related problem called 
acid rain (or, more correctly, acid deposi- 
tion, which encompasses dry as well as wet 
aciclic substances). How great this menace 
is, nO one is certain. But it now engages the 
efforts of hundreds of scientists from a range 
of disciplines, and a broad-brush picture of 
the problem is emerging. 

Certainly, acid rain is affecting surface 
waters in the eastern United States, Can- 
ada, and Scandinavia: Probably it is affect- 
ing surface waters elsewhere, across wide 
areas of the Northern Hemisphere, and also 
corroding buildings; it may be threatening 
forests and croplands, the sails and ground- 
water that support them, even human 
health itself, 

Despite these many qualifiers, the fact is 
irrefutable that fish in sensitive lakes are be- 
ing destroyed by acid rain (as measured ona 
pH scale of 0 to 14), Thus the feisty brook 
trout of troubled Adirondack waters plays 
the role of the proverbial canary in the coal 
mine, warning us of impending peril. 


Culprit: Breath of the Machine Ace 


The problem of acid deposition starts, 
most experts agree, with the worldwide 
burningof coal, oil, and natural gas, Despite 
general adherence to existing environmen- 
tal controls, the smokestacks of electrical 
generating plants, industrial boilers, and 
smelters release sulfur dioxide and nitrogen 
oxides, the chief precursors of acid rain. Ni- 
trogen oxides also puff from the exhaust 
pipes of motor vehicles and slowly escape 
from chemical fertilizers. 

Other contamimants also are discharged; 
of particular concern are acidic soots and 
specks of toxic metals such as lead and cad- 
mium. Butitis the oxides of sulfurand nitro- 
gen that are the major culprits in forming 
acid deposition, both wet and dry. 

Some of these pollutants hover above the 
city or industrial plant that spawned them, 
creating clouds that sometimes settle on the 
local landscape, Moistened by dew ora local 


shower, these emissions may transform into 
acids and damage vegetation and wildlife, 
etch car finishes, and corrode buildings and 
bridges. This short-range fallout leaves the 
bli¢ht and tarnish that we associate with the 
smoky cities of an earlier industrial era. 


Hich-flying Pollution Aids Acid Rain 


More sulfur dioxide (SO,) and nitrogen 
oxides (NO), along with other combustion 
products, climb skyward, especially when 
yented upward by tall stacks. There they 
circulate with the great air masses that form 
our Weather systems. Itisthese venturesome 
travelers that become the chief contributors 
to acid precipitation, 

Their flights may last for days and take 
them hundreds, even thousands of miles. En 
route, the pollutant molecules interact 
chemically with sunlight, moisture, oxi- 
dants, and catalysts to change into other 
compounds of sulfur and nitrogen. Eventu- 
ally some of the compounds are captured 
within clouds or by raindrops and snow- 
flakes to formacid rain and snow—which in 
reality are dilute solutions of nitric and sul- 
furic acids. 

The remaining sulfur and nitrogen com- 
pounds sift down as gases and dry particles, 
awaiting the first rainstorm or dewfall to 
transform them into droplets of acid. 

Because of these long journeys, acid depo- 
sition is no respecter of state or national 
boundaries. Dr. Anthony Knap of the Ber- 
muda Biological Station for Research has 
reported acid rain on that mid-ocean, non- 
industrial island, as has Dr. John M, Miller 
of the National Oceanic and Atmospheric 
Administration (NOAA) atop Mauna Loa 
volcano in Hawaii. 

Perplexinely, certain sites in the less 
industrialized Southern Hemisphere receive 
riins as acidic as those of Hawaii and Ber- 
muda. This suggests that the sulfur com- 
pounds are also released by biologic activity 
occurring in the oceans or that they are car- 
nied long distances, 


Sooty scum. on the hand of ecologist Hans Hultberyg at Lake Gardsjdn in southern 
Sweden contains sulfur, fly ash, heavy metals, and other by-products of coal and oil 
burning. “Some 4,000 lakes in Sweden are fishless,” says Dr. Hultherg, “while 
another 14,000 have been acidified to some degree.” Swedish scientists calculate 
that most of the pollutants are borne by winds from other countries. 


Acid Rain—How Great a Menace? 
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father told fis son in bequeathing the inheritance 





Tosweeten a sour lake, Swedes pump line—ao ten 
each minute—that will neutralise acidity in Bosh 
peoareayray netbeans later restoceig of; fisnA thou 
and severeiy afiected iahes ave beer timed, a. stop- 
fip medsure thant restores productivity for about 
five years. By 1985 Sweden expects to be spending 
40 culiion dollars yearon the program 

For the Wallin family (left) and thousands of 
Others in southern Sweden, acid rain seeps into 
shallow wells and corrodes copper plumbing. [he 
resultin fF COpDpEr. su ibfate Oats to P water—and the 
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blond hair of neomle who wash 1 
ilies have [ittle recourse except to replace the 
plumbing and insti all hitters or dig deeper wells 

In the Telemark district of Norway, Olav Vale 
borg and his son (for left) examine cabin diaries 
that record cutches in their lake. The entry for thie 


last fish cought wos in 1964." Here & your lane,” the 


“hut mo fish,” 
































Despite the insidious ease with which acid 
rain precursors can travel, regions where its 
impacts are noticeable are, as yet, relatively 
few and predictable. They lie mainly in the 
industrialized belt of the Northern Hemi- 
sphere, downwind from dense concentra- 
tions of power plants, smelters, and urban 
sprawls. Often they are mountainous, and 
as such they frequently bathe in rains and 
snows. Well watered, these areas are typi- 
cally clothed in forests and laced with lakes 
and streams. Their soils often are thin—a 
fragile flesh spread over a skeleton of glaci- 
ated bedrock. 

This describes the Adirondack Moun- 
tains almost perfectly. It also fits other acid 
rain hot spots, such as rock-ribbed Nova 
Scotia, Where nine acidified rivers no longer 
support salmon reproduction, and the 
Canadian shield country of southern (n- 
tario and Quebec. 

Other vulnerable areas include the Great 
Smoky Mountains, hundreds of sensitive 
lakes in Wisconsin and Minnesota, the Pa- 
cific Northwest, the Colorado Rockies, and 
the Pine Barrens of New Jersey. A striking 
parallel to New York's Adirondacks exists 
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Scientific shorthand for the level 
of acidity, a pH scale (left, upper) 
ranges from highly acidic—battery 
acid at pH 1.0, right—to highly al- 
koline—re at pH 13, left. Distilled 
water, atpH 7.0, isneutral, neither 
acidic nor alkaline. Becouse pH 
values are logarithmic, lemon juice 
at pH 2.3 is ten times os acidic as 
vinegar at pH 3.3. 

Even uncontaminated rain os 
slightly acidic—pH 5.6—contain- 
ing ¢arbente acid formed by the 
reaction of water with carbon 
dioxide. Acid rain is anything less 
than that. 

Agraph relating water acidity to 
its aquatic effects (left, lower) 
shows mussels dying at pH 6,0, 
mavflies and smalimouth bass at 
pH 5.4, and so on. Acid-tolerant 
insects such as water boatmen 
and whirligig beetles survive and 
multiply even at pH 3.5, 


ACIDIC 





in Scandinavia, where galaxies of lakes glint 
among low mountains watered by acid pre- 
cipitation drifting northward from Europe's 
industrial belt 

Conversely, certain areas can tolerate 
acid fallout because of the neutralizingeffect 
of their alkaline soils—a natural resistance 
known as buffering. Limestone regions such 
as the Allegheny Mountains enjoy this im- 
munity, A similar buffering takes place in 
much of the Midwest, where alkaline dust 
blown from the West can also neutralize 
acid rain before it falls to the ground. 


Nature Far Outdone by Man 


How long have we had acidic rain? Prob- 
ably since the first rains fellon a new-formed 
planet. Volcanic eruptions, forest fires, and 
even the slow bacterial decomposition of 
organic matter produce sulfur or nitrogen 
compounds. Lightning bolts form NO, from 
the nitrogen in earth's atmosphere. 

When administered in nature's measured 
doses, this atmospheric “pollution” can 
serve as a wholesome, gentle way of fertiliz- 
ing the landscape. In good faith could 
Shakespeare extol) the “gentle rain from 
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New breed: A biologist hoists a 
wild Canadian broak trout, Salwe- 
[nus fontineats, one of mummy 
Adirondack 


lakes and ponds in an attempt to 


fransplonted inte 
revive sport ishing, 

Comel! University scientists are 
artificially. breeding the hardy 
newcomers with local hatchery 
fish in. hopes of producing an im- 
proved strain of trout that will 
lutve a greater tolerance to acidic 
witers. Some hatchery trout lack 
the ability to survive the apring 
shock—the sudden upsurge in 
acidity levels from rain and melt- 
Lrg Arie. 

Thowgh actd rain hos yet to be 
proved guilty of damage to crops, 
scientists ask whether dead 
trout—like conories in a coal 
mine—serve os an curly woming 
signal of potentially extensive 
injury to the environment 


heaven” in fe Merchant of Venice, and 
Robert Frost write of downy flakes in his 
“Stopping by Woods on a Snowy Evening.” 

But this natural cvcle began to give way 
about two centuries azo, when man It 
truded with the cloud of coal smoke that siz- 
naled the start of the industrial revolution 
Suddenly, sulfur and nitrogen that had ac- 
cumulated in fossil fuels for millions of vears 
were released as rapidly as coal could be 
burned. Swifthy the volume of man-made 
pollutants gained on nature's. Today, a 
large coal-fired power plant can emit in a 
single vear as much sulfur dioxide as was 
blown out by the May 18, 1950, eruption of 
Mount St. Helens in Washington State 
some 400),000 tons, 

The total amounts of SQ), and NO, that 
mankind releases are staggering. In 1980) the 
U.S. ejected more than 276 million tons of 
sulfur dioxide into the air in addition to near- 
ly 22 million tons of nitrogen oxides. For 
Canada the figures were five million and 
two rhillion tons. Last year the two nations, 
along with Europe, pumped almost 100 mil 
lion tons of SO, into the atmosphere, 

As early as 1852 an observant English 





Acid Kain—ffow Great a Menace? 





chemist, Robert Angus Smith, discovered a 
relationship between the increasingly sooty 
skies of industrial Manchester and the acid- 
ity he found in precipitation. Twenty years 
later he used the term acid rain ina 600-page 
book on the subject 

This remarkable work was neglected un- 
til Dr. Eville Gorham, a Canadian ecologist 
now at the University of Minnesota, elabo- 
rated on Smith's work in the late 1950s. He 
too was initially inored. 


Scientific Interest Piqued by Swede 


Acid rain's deserved notoriety finally 
came in 1967 when a Swedish soil scientist 
named Svante (iden reported a pattern of 
Increasingly acid precipitation over time 
anc geographic area. From his studies, he 
prophesied serious impacts on sails, waters, 
forests, anc structures 

Emploving colorful language that charac- 
terized acid rain as “chemical war,” Dr. 
Odén provoked a fallout of concern that 
sparked the intense interest found among to- 
day's scientists. His findings established 
him as the father of acid rain research. In all 
fairness, however, Dr. Gorham must be 
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Glistening chunk of sulfide poses an 
environmental challenge for Inco Ltd. at 
Sudbury, Ontario (facing page), wich 
produces sulfuric acid from the wastes of 


its copper and nickel operotions. [he com 

pany now muonufactures 35 times as much 
sulfuric acid, by forinage, as Mickel ond 
copper. Steam issues from the acid plant's 
cooling towers, foreground. Sulfur dioxide 
emissions from the 1,250-foot-high stack 
are limited to an average of 2,500 tons a 


doy, down from, 7 CO, 
A Pennsylvania highway crew uses 


waste sulfur to replace part of the asphait 


for road resurfacing (above). Clockwise in 


the tray, the mix includes yellow sulfur, 
black asphalt, sand, and gravel. The fond 
holds a dish of finished pawement 


considered the grandfather and Robert An- 
gus Smith the great-grandfather 

Acid precipitation in North America 
found an early student in Dr. Gene Likens, 
an ecology professor at Cornell University. 
In 1963 Dr. Likens and Dr, F, Herbert Bor- 
mann of Yale had begun a multidisciphnan 
study of forest productivity inasmall water- 
shed of the Hubbard Brook Experimental 
Forestin New Hampshire. Their initial pre- 
cipitation records revealed surprisingly 
strong acid content, considering the remote- 
ness of the site. 

The Hubbard Brook study provides the 
longest continuous record of acid precipita- 
tion chemistry in North America—a record 
that accurately shows annual fluctuations in 
acidity but no clear trend as to worsening or 
improving conditions through 1981 


Trouble From Tall Stacks 


Until a few decades ago, air pollution was 
largely an urban concern. The economic 
surge that began with World War 0 brought 
increasing wse of fossil fuels, and # corre- 
sponding increase in pollutants. 

Well-intended regulations mas 
tinely have aggravated the problem. New 
Environmental Protection Agence (EPA) 
rules in 1970 caused plants to increase the 
height of their stacks: thus winds carried 
pollutants far from local sources. Today in 
the U.5S., 179 stacks tower 500 feet high or 
more, including 20 that reach 1,000 feet. 

The record stack, a 1,250-foot giant at a 
nickel smelter in Sudbury, Ontario (right), 
also holds the record as the free world’s sin 
cle greatest source of SO, pollution—2,500 
tons a day (albeit a- welcome reduction from 
the 7,000 tons daily in earlier years). Such 
huge stacks, spewing contaminants into 
large weather systems, have helped make 
air pollution an international phenomenon 

Nevertheless, experts acknowledge that 
much remains to be learned about acid rain, 
even such basic questions as: Where, exact- 
lv, are the specific sources of acid-causing 
pollutants? The answer is disputed, for it 
could involve the expenditure of large sums 
of money, and possibly even redirect the 
nation’s energy policy 

“One of the major issues,” explains Dr 
Fred Lipfert, a scientist at Brookhaven 
National (Continued on page 668 
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's acid rain killing Ohio's neighbors? 
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Creeping blight on Canadian Parliament inolations of the Clean Air Act in Ohio. 


Gulldings in Ottawa (left) also encrusts a In Fedbruary Canadian scientists in 
soreovie (above), Alame is fotd to thi Ottuwa briefed visiting U.S. officials 
stone = reaction to a mix of airborne polly (above) on dcceleroting environmental 
tantse—acid rain included—from both tamoge. Though noone hos shown a quan- 
localand ditantsoqurces. But which poll hiative relation between, say, what goes 
fants, and from where? up from the (uo River Vollev ond what 

The search for such answers pits stale comes down in Candda, the Conadians 
aeairist state dnd country deainst country nove Little doubt about the C!. S. conrec- 
An Ohio newspaper ashen ominous ques tion. “We are absolytely convinced If is 
tian (top), thowen no deaths can actualy true, saves Raymond MM. Robinson, head of 
be ascribed to acid roin. Nevertheless, 6c Condada's Environmental Protection Ser- 
eral states are bringing suit for alleged Wied, “Ord we are danied worried 


And Rain—fhow OGrreara Menace: His 





















MCTORS of the acid rain 
 equation—rainfall patterns, 
" winds, emission sources, and soil 
sensitivity—combine to determine the- 
impact of acidity on the environment, 
In North America the major target 
of acid rain is the northeast LS, and 
eastern Canada, a regton that 
experiences only moderate rainfall 
(right). Heavy emissions from the 
Midwest ore ferried on storm 





tracks, indicated bry long arrows 
(middle), that can dump their acidic 
brew hundreds of miles away, many 
scientists. believe. 

Whether the rain does damage 
depends on the ground's capacity to 
neutralize or buffer it. Where high 
rainfall acidity meets poor buffering, 
as in the Northeast, environmental insult 
can ensue (right). Alkaline soils of the 
plains generolly neutralize the rain. 

Scandinavia, particularly Norway, 
becomes the target of wind-borne 
emissions (above) from European 
industrial centers. 
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(Continued from pageso2)  Laboratorvon 
Long Island, “is the mechanics by which air 
pollutants enter rain. 

“Tt's natural to assume that the fossil fuel- 
burning regions of the eastern United States 
are responsible for their own acid rain, But 
the Ohio River Valley is a huge industrial 
user of coal, and because it has prevailing 
winds that carry its emissions eastward, it 
may, under certain conditions, be more im- 
portant than eastern industry to such sensi- 
tive areas as the Adirondacks. 

“Also,” Dr. Lipfert continued, “the EPA 
in the 1970¢ permitted widely varving emis- 
sion amounts from pre-existing smoke- 
stacks, with the tighter standards being 
appliedin the heavily populated East. some 
Midwest sources were allowed to disperse as 
much as 200 pounds of SO, per ton of coal. 
Because new sources are now allowed only 
1$ pounds per ton, the older plants remain 
the biggest contributors.” 

Not evervone believes the blame can be so 
handily pinpointed. Those who argue the 
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point represent, in large measure, the na- 
tion's energy companies and power utilities. 

Says John M. Wooten, environmental di- 
rector forthe giant Peabody Coal Company: 
“Nobody has vet proved adirect relationship 
between the level of sulfur emissions in the 
Midwest and the amount of acid rain that 
falls in the northeastern U. 5, and Canada. 
And until we have this proof, we should go 
slowly in order to develop the most prudent 
control scheme, Before being required to 
retrofit expensive scrubbers to reduce emis- 
sions, we Want assurance they will do some 
food—say, that a 270 percent reduction in 
sulfur emissions in the Ohio River Valley 
will bring a 10 percent decrease in-acid rain 
back East,” 

Detectives of Dirty Skies 

How do you prove that a specific Ohio 
power plant is sending out the emissions that 
are killing trout in my Adirondack lake, 
hundreds of miles downwind? How do vou 
trace a molecule of sulfur dioxide on its long 
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Airborne scientist 
fropets (right) coliec 


PTL S Minter 
fed Inside a 
Clowd over southern Ohio; while 
other instruments in the quplone 
sample gaseous and particulate 
pollutants. A small balioon (left), 
tracked by radar, floatsalong with 
a prollured traveling 
northeast fom Caltominus 

A part of the 
Protection 


Gir Tidss 


Envirorenicl 


Agency 4. program to 


follow and identify wind-borne 
mollutants, these efforts address 
Rev questions: What ts the chem 


LSiT-y of acid fornition in 


clouds’? a fF 


reatiri 
af is the link betweenrt 
PMMSIONs one dred ond depost- 
Clormns int anotinwr: 

Flectrom micrioeriais docu: 
ment the presence of sulfuric acid 
inacrosois collected above the in 
dustriniized Ohio Kiver Valiey 
(far left, upper), as well aso 
the Adirondacks far left, ower 
The knotty questionis: Where did 


the Adirondack acta come: from? 


journey through dark and turbulent clouds? 
To track pollutants, scientists engage in 
erobatics that do credit to: the fhying.cir- 
CUSES Of oP Ducking in and out of drifting 
poll mes from urban areas and pow- 
er late he lake alr and Water samplesin 
attempts to anc track the flow 
Computer-renerated models then predict 
the pollutants trajectories 
One of the most valuable 
sleuthing is a 





identify 


tools in this 
Frowing nationwide network 
of 84 acid rain monitoring stations, set up in 
the late ls under the guiding hand of Dh 
Ellis B. Cowline of the School of Forest Ke- 
sources at North Carolina State Dniversity 
4 private organization known as the Na 
tional Atmospheric Dey Program 
(NADP), tt analyzes samples of rain, snow, 
and drv tallout from 3? states, A companion 
survey, the Canadian Network for Sam- 
pling Precipitation (CANSAP), covers 55 lo- 
cales in Canada. 

These monitors reveal that virtualh’ all 


the eastern U.S. and much of southeastern 
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Canada are receiving highly 


aciclic precipi- 
tation the pH scale, where 7,0 
equals a perfect balance betw ecn acidity and 
alkalinity (chaeram, Ve Tans 
range from 4,1 to 4,6—ten to thirty times as 
uncontaminated ram. Specific 
storms have dumped pH 2.7 precipitation 

a5 acid 25 vinegar—on Kane, Pennsvivania, 
and pH 1.5 precipitation—<tronger than 
lamon jice—on Wheeling, West Virginia 
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Three Lakes, Three Results 


[can visit, conveniently i lose tomy cabin, 
alake acidification + 
research projects in the 
i taking a five 





WOT i) SE phe race 
Adirondacks) that 
mullion-dollar look at the 
chemistry of wild lakes asa result of acid de- 
position. the Electric Power 
Resear h Institute, anonprofit research arm 

for O00 electrical utility Ors Aa tas eoeaed 
traces What happens to three lakes and their 
watersheds from the moment acid rain and 
anow hit the treetops to their final flow from 
the outlets 
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al while some lokes become acidic, others do 
aot The reason is buffering—the neutraliz- 
ing of acid as it percolates through a lake's: 
watershed. 
Though all three lakes in this stylized drawing 
experience pH-4.0 acid rain, the lake at the left 


AW vrie ss infinite variety provides that, 


~ Buffer actor: ne 
rain —three lakes 





“What we're finding,” explained Dr. 
James N. Galloway, an environmental 
chemist from the University of Virginia, “is 
that each lake is personalized in its reaction 
to acid rain. For example, no one has caught 
any brook trout at Woods Lake, which has 
had a pH of 4.7, for vears—this is too acid 
for fish. But brookties thrive at Sagamore— 
pH §.8—and at Panther—pdH 7.0. Yet all 
three Hie at roughly the same elevation with- 
in 20 miles of one another ancl receive the 
same kind of acid deposition 

“Many factors control this reaction: se 
and shape of the watersheds, type of vegeta- 
tion, bedrock, and soils, and the residence 
time of precipitation in the soil. Fishiess 
Woods Lake. with ite shallow soil and steep 


fit) 


slopes, provides little residence time and 
thus little buffering of the acid rain.” 

An important breakthrough mn acid rain 
research came in 1977 from Adirondack 
studies by Dr. Carl Schofield of Cornell 
Investigating how acidity actually killed 
lake fish, he observed that aluminum com 
pounds were collecting in the gills of fry 
To combat the pollutant, the frv exuded a 
mucus in such amounts tt finally strangled 
them. Acid precipitation, Dr. Schofield 
concluded, was leaching aluminum from 
surrounding soils—a process known as mo- 
bilization—and bearing it into the lake wa- 
ter. Today soil scientists recognize that acid 
rain mobilizes many toxic metals, including 
mercury and lead, 
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wseiian as a neubrat bat of? , en voige tothe still not in the aetd atige. But i oe 
lake through thick till—glacier-ground rockand typical of most acidified Adiron + 
clay—and laversof limestone and sandstone, the till and rests on impervious gr 
acid encourtters such potent neutralizers as cel- percolation eccurs; pH folls, and fish die. 


With a thinner till, the middle lake has less 
buffering capacity, and o consequent pH of 6.0. 


The joker in nature's deck: Some lakes in the 
Adirondacks do have adequate till for buffering 
and therefore do not become acidic. 


Acicl rain and its companion heavy metals 
produce a long laundry list of suspected 
threats to theenvironment. These extend far 
hevend aquatic coosvstems, to forests, 
crops, soils, wildlife, groundwater, man- 
made materials, and perhaps human health. 

Many of these ills beset Scandinavia, 
where | went to see them firsthand. Aquatic 
chemist Dr. Arne Henriksen guided me on 
an hour's hike around the rocky shores 
of Norwavs Hovatn Lake. The surface 
stretched mercury smooth, ebony black toa 
stony mountain, 

“Tt's 60 miles to the sea,” pestured Dr 
Henriksen, “and hundreds more milés to the 
nearest pollution sources. But watch.” He 
took my pH meter, asmall gauge resembling 


Acid Rain—AHow Great a Menace? 


abattery tester, and dipped its probe intothe 
water. It read 4.4. “That aciclity has come 
from somewhere!” he exclaimed, looking 
southward toward industrial Europe. 


For Fish, Spring Can Be Deadly 


Quietly we rowed to a lone cabin ona pen- 
insula, on loan for use as a field station fora 
massive acid rain research program known 
byitsinitials, SNSF. It was launchedin 1972 
following the disappearance of fish in south- 
ern Norway. As] stepped inside the shad- 
owy building, outlines of two enormous 
brown trouton the wallcaugcht my eve. Both 
were longer than my forearm with fingers 
outstretched 

Dr. Hennksen said, “Those were caught 


by 


inthe early 1930s. Nota fish has been taken 
by any method from Hovatnsince 1943." 

He started a fire in the corner hearth and 
picked upa worn cabin journal. “Here it tells 
that the owners often tried restocking the 
lake, introducing thousands of fish, butnone 
survived, By 1967 they suspected acid rain 
Discouraved, they offered their cabin and 
lake to the research project.’ 

Dr. Henriksen cxplained how the most 
severe fish kills occur in early spring. All 
winter, the pollutant load [rom storms accu 
mulates inthe snowpack as ifinagreat white 
sponge. When mild weather gives the 
sponge a “squeeze,” acids concentrated on 
the surface of the snow are released with the 
first melt. Thus, the first meltwater can be 
five to ten tirmes more acid than the remain- 
ing snowpack. This acid shock, acting in 
concert with mobilized aluminum, produces 
the drastic changes in water chemistry thal 
destroy fish life 

With predaceous fish gone, aquatic in- 
sects can flourish, unless thev too are. sensi- 
tive to acidity. Acid-tolerant species, such as 
water boatmen, thrive. All other aquatic 
fauna decline in variels 
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phytoplankton A reduction in the sheer 
numbers of these tiny plants may allow light 
to penetrate farther through the water. 
That's why acid-impacted lakes are often cde- 
scribed as being unnaturally clear or bluish 

Larger plant life too 1s affected. Water lil 
ies decline, while the sphi 22nuUM mosses and 
filamentous algae grow prodigious lv. These 
can form impenetrable mats, Si loxy- 
fren anc retarding decay of lake- ai hither 
Looking into the crvsta 








il water of @ dake in 
Sweden, [saw leavesonthe lake bottom that 
had not rotted in three years. 

No acid lake therefore is really dead. In- 
stead its population structure reverts to few- 
Prspecies, rad lically altering the food web 





Land Shows Mixed Ellects 


Unlike these dramatic effects on aquatic 
life, the influence of acid rain on crops and 
forests is difficult to measure: No conclusive 
evidence of actual crop damage by acid rain 
has vet been shown. This could stem in part 
from the fact that sulfur and nitrogen, ever 
when administered in the form of mild acids, 
serve as plant nutrients 

Laboratory tests, in 


which crops are 
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GRIM FUTURE await 
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water in studies ¢ 
at Cornell 
BXDCRLENCULE 
nH 5.0, a few-doys-old 
enlomander embryo (left, 
Lipper) Mars 
the nutrient-rich yok 


geidity af 


foiled to retract 


plug, which appears as an 
oval dnab atthe bottom 
Anembrvo in pH 7.0 wa 


ter r (far left, Upper) shows 


nonnmial clhewe lor Phen, Wier 
' F eo J 
He yolk piteg retrat ec 

Contrasted with ca 


healthy 2 1/2-veek-old em 
breve (for feft, lower), an- 

other at pH 5.0 exhibits a 
swelling near the heart and 


a stunted posterior (let, 


crown in simulated acid rain conditons 


produce amixed bagot results. Someshow a 


reduction in crop yield, others no effect, ancl 


velothers showed actual yield increases. 
Yet many scientists fear that long-term 
exposure to acid rain inevitabl 


plant stress 





[Isacil ram curtailing forest crowth? The 
answer to this Vital question too remains an 
ambiguous yes and no. [tis complicated by 
the tact that forest systems are biologicalls 
more complex than croplands, and have a 
Langer response time to acid stress 

‘During six vears of field experiments, 
growth of Scotch pine has actually been 
stimulated: DY acitl rain, at least on poor 
eoil<,” I heard from Dr. Folke Andersson af 
the Swerlish University of Agricultural Sci- 
ences. “This change may be explained by the 
rerolization effect of the nitrogen that comes 
with polluted rain.” 

But Dr. Anciersson was quick to add 
“This fertilization probably cannotcompen- 
sate for the delay in decomposition of forest- 
Hoor litter caused by acid rain, and the accu 
mulation of heavy metals in soils over long 
lime spans. And, in fact, another extended! 
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repercussions throughout the entire ecosystem 


must Cause 


study fas shown decreases in growth rate on 
hoth poor and good soils 

“We need another 25 years,” he said, “to 
determine if acid rain is seriously impairing 
tree growth, or causime other bad effect=.” 

However, a West German study recent 
linker acid deposition with the death of 
trees’ feeder roots and the subsequent de- 
cline in forest growth. 


Does Wildlife Suffer Too? 


Uncertainty also surrounds the effects of 
acid ram on Wildlife. Unquestionably it 1s 
varmful to amphibians such a5 salaman- 
ders, spring peepers, and frovs—creatures 
that lay their eggs in acidified ponds and 
mcltwater pools 

Dr. Erik Nyholm of the University of! 
Lundin Sweden, studvingthe breeding biol- 
ogy of small songbirds along lakes in Lap 
land, found 
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He theorizes that the birds were poisoned 
by aluminum trom feeding on contaminated 
“The aluminum probab 
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found in the bone marrow of the birds 
counteracted calcium deposition, resulting 
in defective ezashelis. Other birds, feeding 
deep in the forest or around buffered lakes, 
showed no such problems.” 

A few mammalsalso may be showing bio- 
logical reaction to acid deposition. In Po- 
land, a large group of roe deer living in a 
forest directly downwind from Krakow's 
steel mills demonstrates definite declines in 
antler size and trophy value during the past 
75 years. Polish biologists believe that the 
deer’s habitat has been contaminated bv acid 
and heavy-metal deposition. 

The reaction of soils to acid deposition un- 
derstandably stirs wide concern, for these 
are critical ecosystems, supporting the 
plants and animals that give us food, fiber, 
and forest products. They represent our 
long-term bank. account. Isacid rainstarting 
to cat upthe principal? 

Naturally acidic soils, common to many 
regions of the U.5,, possess little built-in 
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Twiet tree and grown, 
roin’s acidity con change 
and may have long-range 
effects on soil, some ScI- 
entists beliewe, Pattering 
through the foltage of a fir 
tree (near left), acid rain 
of pH 4.0 picks up organic 
ind. mineral acids that 
vive if a pH of 34 at 
grout level 

Parndexically, salts in 
the leaves of a hordwood 
dilute the-rain to pH §.0. 
But attempting to replace 
the salts, the hardwoad re- 
lenses ocidifvinge hydrogen 
poms iota the sort. 

Bath processes leach es- 
sential colcium and potas- 
sium from the soil and 
may ultimately deprive a 
tree's roots of these nutri- 
ents. Also leoched ore 
more hydrogen tons and 
jluminum, toxic to fish 
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buffering capacity (pages 666-7). Labora- 
tory and field experiments with simulated 
acid rain show that acidifying soils may 
undergo a host of undesirable changes: in- 
creased leaching of trace elements such as 
ahuminum and manganese, a slowdown of 
the organisms that break down forest-floor 
litter, and recuced nitrogen, 


How Dim the Future? 


These laboratory results leave many sci- 
entists with a haunting fear, [f acid deposi- 
tion continues unabated, vast tracts of 
sensitive soils may slowly decline in fertility 
until their productivity fails. When, or il, 
thismicht occur, noone cancalculate, butits 
effects could be difficult to reverse. 

And what of corrosion—the eating awa 
of man-made materials by acids? Engineers 
have despaired for decades us airborne pol- 
lutants have attacked structures ranging 
from steel bridges to tombstones. The list of 
the wounded includes many famous names: 
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and possibly to plonts. 

Diagram at for left, 
based on U.S. areas thot 
do not receive acid rain, 
is believed to represent 
patterns of a century age. 
Here. nature's balance is 
retoined. Aluminum and 
hvdrogen ions are not 
released. Catcium and 


potassium remain in 
nmaurishing supply, 


Cupped in an apple 
blossom petal (right), a 
roindrop turns red, od- 
cating acidity, when tell- 
tale chemical is dropped 
on itat the lower right por- 
tion of the picture. 

The spring rain otanor- 
chard in Geneva, New 
York, wos measured at pH 
4,1, about 30 times more 
acidic than average rain, 
but typical for the region. 
Apple vield was normal, 


the caryatids of the Acropolis, Egypt's tem- 
ples at Karnak, the U.S. Capitol. Even that 
glorious copper lacdyv—the Statue of Liber- 
tv—is under the onskaught of acid rain and 
corrosive gases and particles. 

If acid rain, with its associated gases ancl 
metals, can be detrimental to animals and 
structures, what might it be doing to people? 
Noimmediate, direct health problems, such 
as getting “burned” by acid rain, have been 
observed or reported. Indirect effects have 
been noted, however, both fromdry and wet 
acid deposition 

Dry airborne pollutants—tusually sul- 
fates—are largely associated with respira- 
tory diseases—chronic bronchitis, asthma, 
and emphysema. Dr. Leonard Hamilton, a 
Brookhaven National Laboratory epidemi- 
ologist, estimated in 1975 that “acid sulfates 
from fossil fuel... emissions are responsi- 
ble for 7,500 to 120,000 deaths a year.” Few 
other scientists believe there is enough solid 
evidence to support such high figures 


Acid Rain—Ffow Great a Menace? 
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Another health effect relates to acidified 
groundwater in Scandinavia. In -western 
Sweden I drove through rural provinces 
with Dr. Hans Hultberg of the Swedish Wa- 
ter ancl Air Pollution Research Institute 
(page 656). We bounced over rough roadsin 
farmland where severe groundwater acidifi- 
cation has begun, along with contamination 
by metals leached from the soil. 

“See that farm over there?” Dr, Hultberg 
pointed. “The babies had diarrhea offandon 
for months until we found that high copper 
content in the drinking water was the cause. 
Their well was acid. The water leaches cop- 
perfrom the plumbing lines.” 


A Hair-tinting Expenence 


We passed a small cottage, “The ladv's 
hair there was tinted green,” exclaimed 
Dr. Hultberg. “Green as a birch in spring. 
She washed it in well water turned green by 
copper sulfate.” 

Later 1 found an echo of this problem in 
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the western Adirondacks as I guided Dr. G, 
Wolfgang Fuhs, an environmental scientist 
with New York's Department of Health, to 
isolated springs, wells, and small municipal 
water supplies. Owners in the area had been 
complaining of corroding plumbing systems 
and suspicious-tasting tap water. Dr. Fulhs 
found several home systems and springs 
with elevated levels of lead and copper. For 
each family he had the same advice: Let fau- 
cets run a few minutes after nonuse over- 
night to lower metal concentrations before 
drinking or cooking. 


Time Bombs for Tomorrow 


Is it surprising, given this parcel of known 
and feared effects, that some scientists rank 
acid rain with toxic-chemical pollution and 
carbon dioxide buildup as the three worst 
“environmental time bombs?" They com- 
pare the connective evidence between fossil- 
fuel emissions and acid rain effects to that of 
cigarette smoking and lung cancer: Though 
in each case the cause-and-effect relation- 
shipis not proved, even doubters of acid rain 
mustagree thatthe combustion of fossil fuels 
iras increased in past decades, that lakes and 
streams do show aloss of life. 

The dilemma of acid rain will ultimately 
be solved by politicians, economists, and the 
public, acting on the best information we sci- 
entists bring forth. 

The principal tool we have to work with 
in this country is the Clean Air Act. This 
federal law, controlling adverse effects of 
air pollution on public health and welfare, 
requires that the emissions from fossil-fuel 
burning facilities and motor vehicles meet 
certain standards. 

It does so essentially in two ways. One ts 
through an EPA requirement making new 
pollution sources use the “best available” 
technology to control emissions. 

The second approach relates to existing 
plants. Here, each state is expected to regu- 
late itself, A result is that no state needs to 
heed another's standards. Thus the SO, 
emissions Qhio allows are nearly 30 times 
higher than permitted in Connecticut. 

Robert F. Flacke, commissioner of New 
York State's Department of Environmental 
Conservation, says firmly, “The Clean Air 
Act is really one of the chief reasons for the 
increase in acid rain. Not only did its earlier 
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policy bring about the long-range transport 
of air pollution via tall stacks, it also permits 
New York and other clean-plant states to be 
dirtied by states with looser air standards.” 

Not surprisingly, these biases pit state 
against state, with at least half a dozen of 
them initiating legal actions. Another spate 
of litigation attacks EPA for allegedly failing 
to do its duty to provide protection under 
provisions of the Clean Air Act. 

The act is up for reauthorization in Con- 
gress now, and swarms of lobbyists seek 
both to strengthen and to weaken it. Mean- 
while, Congress allocated 12 million dollars 
under the Acid Precipitation Act of 1980 to 
spend on research in 1981, with more being 
recommended for 1982. A federaltevel 
interagency task force directed by NOAA's 
Dr: Chris Bernabe is studying acid rain with 
a view toward developing a national strat- 
egy, and extensive research goes on at uni- 
versities, national laboratories, and within 
the electric-power industry. 

Butthe Reagan Administration is making 
norush to judgment. Inthe wordsof A. Alan 
Hill, chairman of the Council on Environ- 
mental Quality: “Our scientific community 
is still unclear as to... what control meth- 
ods should be used. In our opinion, we just 
don't know enough vet to impose control 
measures at great cost to the American peo- 
ple with questionable results.” 


Nations Fall Out Over Rain 


Om the international scene, too, acid pre- 
cipitation emerges as a politically poisonous 
brew—one that embitters the valued friend- 
ship between the U.S. and Canacia. 

“We calculate that half the acid deposi- 
tion striking Canada i imported from the 
U.5.,” explained Dr. Hans Martin, Can- 
ada’s coordinator for acid rain research. 
“Furthermore, it’s falling on a million 
square miles of Ontario and Quebec that 
lack adequate buffering capacity. A million 
and. a half lakes dot that region, and some 
are already giving way to acid deposition.” 

The meaning of this in terms of cold Cana- 
dian dollars came across in a statement by 
John Roberts, Canada's Minister of the 
Environment. 

“Fifteen percent of our gross national 
product comes from forestry,” he noted, “a 
higher percentage than the automobile 
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Acid Rain—How Greet a Menace? 








The costly sulfur purge 
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SAPENSIVE BURDEN of pollution 
~ control, sulfur-laden sludge spews into 
Oo huge containment dam of the Broce 
Mansfield power plant in. Shippingport, 
Pennsyivania (far left). Inside an octo- 
pushhe scrubbing system, beneath visitin sf 
Japanese engineers (above), jets of wet 
ime bombard combustion gases—a pro- 
cess that purges about 92 percent of the 
sulfur dioxide 
Dam and scrubbers made up about a 
third of the plonts 1.4-bi[hion-dollar price 
fag, raising residential utility bills 7 per- 
cent, [ronically, though the plant meets 
federal emission standards, tt occasional- 
lyviolotes tougher state regulations set for 
ie heavily industriafized Beaver Valley 
dri it currently operates-under a tempo- 
rory permit 
Sulfur dioxide output con also be cur 
taited by washing coal to remove sulfur 
before burning. At the R & F Coal Com- 
pany's plantin Lamira, Ohio, a technician 
(left) prepares samples of newly mined 
coal te determine the wash formula. Such 
processes can reduce sulfur content by 10 
to 4) percent 





industry contributes to the U.S. economy. 
Yet this resource is being threatened. The 
second largest industry in Canada is tour- 
ism. But how many tourists will want to 
spend their time at fishless lakes? 

“Your country, the United States,” he 
observed, “is dumping its garbage at the ex- 
pense of our country.” 

U.S. spokesmen retort that American 
emission controls are more stringent than 
Canada’s (although Canadian regulations 
are being rapidly tightened), and that Cana- 
dian pollution also drifts onto the United 
States (although not in nearly the volume 
thatthe U. S. exports to Canada), 

Recognition of the problem led to the cre- 
ation in 1980 of a massive binational pro- 
gram aimed at devising an agreement on 
transboundary air pollution. 


Europeans Join Forces 


An impressive team effort has arisen in 
Europe. In 1979, 41 of the 34 member gov- 
ernments in the UN's Economic Commis- 
sion for Europe signed the Convention an 
Long-Range Transboundary Air Pollution, 
Thouzh it does not enforce controls, it mor- 
ally commits each nation to respect the envi- 
ronment of other countries. 

Erik Lykke of Norway's Ministry of En- 
vironment told me, “I'm praying this con- 
vention will bring a cleaner landscape 10 to 
15 years from now,” 

Few scientists are so optimistic, Many see 
the year 2000 as the earliest that emissions 
can be stabilized, and then slowly reduced. 
Experts at EPA, for example, predict that 
under current controls SO, in the United 
States will stay constant or increase mod- 
estly to 29 million tons per year by the end of 
the century. NO x, on the other hand, will 
near 28 million tons a year and possibly out- 
strip SQ, as a contributor to acid fallout. 

What can be done to lessen this impact, 
and how much will it cost? The most obvi- 
ous step lics in conservation of energy—sim- 
ply using less fuel. Another approach, more 
complicated and costly, is to apply new 


technology to reduce emissions—the object 
of intensive research by the EPA, universi- 
ties, and utility groups. 

The cost of cleaning up is high; equipping 
older U.S. plants with scrubbers would re- 
quire an investment of billions of dollars, 
and even then might reduce emissions by 
only a third. These costs might be mitigated 
by positive side effects—the generating of 
useful by-products such as commercial sul- 
furic acid and road-fill material, and the cre- 
ation of new jobs. 

Meanwhile, hidden costs of acid rain may 
already be surpassing the expense of control- 
lingit. Metal corrosion by SO, may cost each 
American at least s¢ven dollars a vear, and 
possibly many times that. 

Proof that a solution exists comes from Ja- 
pan. The government issued stringent sulfur 
oxide controls in 1968 and encouraged use 
of low-sulfur fuels and desulfurization; by 
1975 emissions had plunged by 50 percent 
even as energy consumption doubled. Since 
then, even stricter limits have been set, and 
nearly 1,200 scrubbers installed, compared 
to about 200 in the United States. 

Scientists in several countries are éxper- 
menting with so-called curative approaches 
to acid rain. These include the breeding of 
acid-tolerant fish and crops, liming lakes to 
reduce acidity, and coating valuable struc- 
tures and artwork against corrosion. Yet 
such solutions are only short term. 


Will the 21st Century Be Silent? 


What of the future? “It's only a matter of 
time before we are forcibly pressed to do 
something,” says Norway's Dr- Lars Over- 
rein, head of the Norwegian acid rain proj- 
ect. “Today's acid rain is just the beginning. 
We are already worried about heavy metals 
and organic pollutants that come with acid 
deposition.” 

When I stand looking out over my lake, 
what-will 1 see and hear come the vear 2000? 


Will peepers be trilling, fish jumping, trees 


leafing, deer drinking, baby birds chirping? 
Or will it be a silent spring? a 


Twilight's last gleaming outlines a belt of polluted air looming above St. Louts, 
Missouri. The mixed bag of pollutants includes dust, soot, lead salts, and an acidic 
brew that amounts to about 40 percent of the total pall. Sorting out control mea- 
sures promises to become a national preoccupation in the 1980s. 
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ALDO LEOPOLD 





By BOYD GIBBONS 
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FLDO LEOPOLD has been 
referred to as a naturalist. He 
Was an extraordinary one. But 
that's ike describing Lincoln as a 
politician. You have only part of the man. 
Leopold was-also a remarkable craftsman, 
a professional forester who saw more than 
the forest, one of the first professors of wild- 
life management, and an uncommon con- 
servationist. These too are but arcs of his 
circumference. 

Go to his essays and journals: A Sand 
County Almanac and Round River. There 
is the center of the man. Aldo Leopold ele- 
vated ecology to philosophy and literature. 
Were that his sole achievement, it would be 
enough. If the passenger pigeon had to pass 
into oblivion, God knows it went out on a 
dazzling requiem: 

Men stell live who, in their youth, remem- 
ber pigeons. Trees still live wito, mm thetr 
youta, were shaken by a living wind, Buta 
decade hence only the oldest oaks will re- 
member, and at long last only the falls wll 
know.... The pigeon was a biological 
storm... . fe dred by the intensity of hres 
desive for clustered grape and bursting 


beechnut, and by his contempt of miles 
and seasons, 

His former students at the University of 
Wisconsin still remember Leopold as “the 
professor,” but he was ever the inquiring 
student, burrowing into histories of the 
West, anc accounts of exploration—the nar- 
rative of the expedition of Coronado, the 
diaries of Lewis and Clark. He underlined 
facts—where the grizzly had been—filling 
his various journals that over the vears in- 
Cluded gleanings from Cicero—"“It ts doubt- 
ed whether aman ever brings his faculties to 
bear with their full force on a subject until he 
writes upon it"—Thoreau, Lincoln, Edwin 
Arlington Robinson, Milton, Keats, Shake- 
speare, Epicurus, Xenophon, Tacitus, Plu- 
tarch, Isaiah. His tools, always sharp, were 
extensions of his mind: eve, pencil, ax, 
shovel, hisdogs (well, not alwavs his dogs— 
Gus once pointed “pheasants” and retrieved 
a piglet). 

Leopold drew his strength from marsh, 
farm, praine, rimrock, wilderness, his 
biases evident; “a completely industrialized 
United States is of no consequence to me.” 
He helped found the Wilderness Society, He 


y here are some who can live without wild 
things, and some who cannot. These essays are 
the delights and dilemmas of one who cannot. 
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defined wilderness, gave it meaning long be- 
fore Congress gave it protection. 

Leopold was aman of the camp fragrant 
with blue smoke of mesquite. He hunted, he 
fished, drawing from a farmer, from the 
scratchings of grouse, what was not found in 
books. One of his journals contains this note 
about quail: “One cock flew into elm and 
defecated on my face; could identify black- 
berry skins in dropping." Leopold spent a 
lifetime reading animal sign, reading the 
landscape, reading civilization—a lifetime, 
his son Luna would observe, developing 
perception. A perception that heard music 
from the wild goose, then supplied the lyrics: 

In dire necessity somebody might write 
another liad, or paint an ‘Angelus,’ butfash- 
fonagoose? ... If then, we candwewitheut 
goose music, We may as well do qway with 
stars, or sunsets, or Tliads, But the point ts 
that we would be fools to do away with any 
of tem. 

Of what economic value are geese or 
grizzlies? Next to nothing, said Leopold, so 
let us not “invent subterfuges to give [them| 
economic importance.” Their continued ex- 
istence must rest on other reasons. He did 
not disdain laws or other political means to 
achieve conservation, but he did have the 
sense to see their limitations, that if“there is 
as yet no social stigma in the possession of a 
gullied farm, a wrecked forest,” all our con- 
trols and subsidies are but futile attempts at 
repairing damage—bad economics and bad 
land use. 

Aldo Leopold tied the future of the natu- 
ral world—what he called land, what we 
now call chvironment—to man’s con- 
science. From someone with a less rigorous 
intellect, Leopold's “land ethic” might have 
fluttered into preciousness or preaching. 
But he was neither precious nor a preacher. 
His message—the keel of his thinking—was 
notacall to worship, but rather a gentle plea 
for self-inquiry: 

There is as yelnoethic dealing with man's 
relation to land and to the antmals and 
plants which grow wpow it,... The land- 
relation is still strictly economic, entailing 
privileges but not obligations. ... Obliga- 
ions have no meaning without conscience, 
and the problem we face is the extension of 
the social conscience from people to land, 

No important change tn ethics was ever 
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accomplished without an internal change in 
our intellectual emphasis, lovallies, affec- 
Hous, and convictions. The proof thal con- 
servation has not yet louched these founda- 
tions of conduct lies in the fact that piiios- 
opiy and religion have not yet heard oft. in 
our attempt to make conservation easy, we 
lurve made it triveal, 

Times and environmental attitudes, we 
might sav, have changed. Do we not now 
have environmental-impact statements to 
guide decisions? We do indéed—by the 
ton—but they seem to guide mostly the for- 
tunes of the consultants who prepare them, 

Look to the land. The wheat fields of the 
Palouse in Washington still erode as in Leo- 
pold’s time. We have more places labeled 
Wilderness (and more people to label them), 
but fewer that are wild. How falls the rain? 
By the pH. 

There are disciples who deify Leopold, 
who refuse to see that he was mortal—of 
modest height, blue eves, a balding brow, a 
prominent nose, full lips, and a Mat stom- 
ach—that he went to bed early, leaving visi- 
tors to chat with his wife, and that before he 
learned to respect the role of predators he of- 
ten shot hawks on sight. At a recent Sierra 
Club conference, after a former student of 
his had related Leopold's shift in attitude 
toward predators, a man took the stage and 
shouted, “You are sullying the name of a 
treat man!” Leopold dipped into the Bible, 
but he kept his distance from churches, He 
would have withdrawn from attempts to en- 
shrine him. 

Leopold died of a heart attack in 1948 
at 61, while helping a neighbor fight a grass 
fire near his weekend shack in Wisconsin, If 
ix warm behind the driftwood now, for the 
wind ras gone with the geese. So would [—if 
{were the wind. 






O FIND THE MAN, start with the 
bov. He was born Rand Aldo Leopold 
. in Burlington, Iowa, January 11, 
1887. His prondfather, Charles Starker, a 
Germanarchitectfrom Stuttgart, owned the 
local bank, a company that made handsome 
hardwood desks, and an impressive home 
high on a bluff overlooking the Mississippi 
River—for voung Aldo a satisfying aristo- 
cratic milieu, 

“Aldo was the apple of his mother's eve,” 
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his brother Frederic told me. “We didn't 
hold it against him, but her preference for 
him embarrassed Father a bit, and some- 
times even embarrassed Aldo.” 

Every Saturday the cook baked two 
cakes, but before they could be served, Aldo 
would help himself. His mother padlocked 
the cake boxes. Aldo filed off the locks. 

“Mother never even considered chastis- 
ing him,” said his sister Maurie, who still lives 
in the old house on the lip of the bluff, Fred- 
eric next coor. “Asa boy, Aldo didnt talk a 
lot, but he was a smart 
Student. He liked a 
dance if pretty girls were 
there, but if he didn't 
want to go to a party, he 
would just say, ‘No, I've 
got something else to do.’ 
We all plaved golf, but 
Aldo weuldn't; He con- 
sidered it foolishness. He 
would go fora walk,” 

With his mothers 
opera glasses and @ can- 
ister for collecting 
plants, Aldo would ride 
the streetcar to the end of 
the line and disappear 
Into the woods, Often as 
not he carried his shot- 
yun and a notebook, the 
beginnings of his prolific 
and literate journals. 

*Aldo read a great 
dealasa boy,” said Frec- 
eric, “his preference be- 
ing books on wood lore. 
Even then he was be- 
coming skillful at reaci- 
ing sign, knowing what the animals were 
eating, what had been chasing them, who 
was eating whom. Heseemed to have gotten 
this love of the outdoors from Dad.” 

On dark fall mornings young Aldo and his 
father pulled on hip boots by gaslight, then 
clumped down the hill to the railwav station 
for a breakfast of pork and beans and a 
baked apple. The train took them across the 
Mississippi toa marsh where, crouched ona 
muskrat house, they awaited the whiffling 
of ducks. In the off-season they would ex- 
plore the marsh, find a mink den, see what 
the mink had been eating 


Aldo Leopold: “A Durable Scale of Values" 


Long before federal law prohibited hunt- 
ing during the nesting season, Aldo's father 
concluded that it was wrong to do so and 
ended his shooting in winter, a lesson in 
sportsmanship not lost on his son. 

“Aldo was tremendously sensitive,” said 
Frederic, “and very anxious to be ethical— 
that was extremely important to him. He 
had no patience with bad intentions or bad 
ethics. He was a perfectionist.” 

In 1903, before Leopold arrived, the 
headmaster of the Lawrenceville School in 
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With his land ethic, Aldo Leopold gave conservation its 
Poilosophic roots. Here he holds a Norway pine, one of 
thousands of trees he and his family planted to restore 

the health of their weekend form near Baraboo, Wisconsin 


New Jersey recerved this communication 
from the Burlington High School principal: 
“He 15-45 earnest a bov as we have in school. 

painstaking in his work....Moral 
character above reproach." 

At Lawrenceville, Aldo got the reputation 
of being bright and talented—a “shark.” He 
was also something of a dude. Much to his 
father’s distress, Aldo acquired a taste for 
Brooks Brothers suits, expensive shoes, and 
haricd-tailored shirts, a taste that would ac- 
company him to Yale's Shetfield Scientific 
School, and, with variations, well beyond 

In early July (Continued on page 690) 
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Dragonfly rests on a reed beside 
a pond at Leopold's Wisconsin farm 
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1909 with a Master of Forestry degree in his 
portmanteau, Aldo Leopold stepped off the 
train at Albuquerque. The United States 
Forest Service had recently been estab- 
lished, and toit cameé an elite cadre of forest- 
ers from Yale. The Forest Service promptly 
sent Leopold into the Blue Range of the Ari- 
zona Territory: His facility for cruising tim- 
ber was quickly eclipsed by his awe for cow- 
boys, their ability to travel light and cook 
well. Heimagined bowlegs and sought some- 
thing to put them around: “Bougnt 
grey horse from F. E. Irwin... 570 
down. . .$65 from bank.” He soon reached 
the end of his salary. He picked up his pen: 
“My dear Papa... ." Father. resisted, re- 
membering the Brooks raidsinto his capital. 
Mother prevailed. Aldo bought a rape, a 
.40-30 carbine, a revolver, boots, batwing 
chaps, and a hat that practically shaded his 
horse. Off he rode. 

Leopold's trail eventually intersected the 
vast sheep lands of the Lunas, Spanish aris- 
tocrats of the New Mexico Territory. His 
eves alighted on Estella Bergere (her mother 
was a Luna), whose dark eves and tractt- 
tional values lifted him out of the saddle and 
into matriage: Appointed to supervise the 
Carson National Forest in northern New 
Mexico, he reviewed his rangers’ diaries, en- 
tering “Bully!” in the margins when talent 
struck his eye. At Tres Piedras, Aldo builta 
frame house, and he and Estella settled in. 

But a sterm caught Leopold in the back- 
country, and acute nephritis—after a cold 
night ina wet bedroll—ended his davs asa 
backcountry forester, and almost ended 
him. Sick for more than a year, he recuper- 
ated at home in Burlington. 

Aldo Leopold returned to Albuquerque 
and the Forest Service a more reflective 
man. Gone was the cowboy bravado, the 
chinking of spurs, He administered grazing 
permits and was soon absorbed in his ele- 
mental affection: wildlife (“Arrested Arno 
Blueher for killing kingbird .. . fined $50 
and costs”), He stumped the region to form 
associations for the protection of came. On 
weekends, his shotgun and son Starker 
strapped behind, he bicycled down to the 
cottonwoods to hunt quail and dove, or try 
for ducks on the Rio Grande. 

He showed Starker how cattle were de- 
stroying quail cover; they put up small 
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fences to detour cows. Aldo saw a hawk pin 
a quail in an Atriplex bush. Shot the hawk. 
Saw a roadrunner with a quail chick in its 
beak. Shot the roadrunner. Predators kill 
our game, he told Starker. Wolves, too— 
they eat our deer. Eradicate them, Leopold 
wounded a wolf in a boggy meadow, and 
when she charged, he had to jam the gun- 
stock in her mouth to evade the teeth. 

Years later, in his essay “Thinking Like a 
Mountain,” Leopold admitted his error 
about predators, 

We reached the old wolfin time to watcha 
fierce green fire dying in iter eves. [realized 
then, and have known ever since, that there 
was something new Lo me on those eyes-— 
something known only to her and to the 
mountain. J was young then, and full of trig- 
geritch; | thought that because fewer wolves 
meant more deer, thal no wolves would 
niean hunters’ paradise. Bul after seeing the 
green five die, J sensed that neither the wolf 
nor the mountain agreed with such a view. 

For some time he had been urging the For- 
est Service to set aside roadless areas as 
wilderness, particularly the Gila in New 
Mexico. In 1924, as Leopold was leaving the 
Southwest for Madison, Wisconsin, the 
Forest Service finally accepted his recom- 
mendation, and so designated the Gla—40 
vears before the Wilderness Act. 






|} FTER some disappointing vears 
with the Forest Service's Forest 

) Products Laboratory in Maclison, 
Leapold set out across the upper Midwest to 
survey the condition of wildlife. With a 
wife, five children, and litthe means of sup- 
port, Aldo might have returned to Bur- 
lington and the Leopold Desk Company, 
but he had neither interest in nor aptitude 
for business. 

For the American Game Conference, he 
helped write this country’s first game policy, 
and he was appointed to President Franklin 
D. Roosevelt's Committee on Wildlife Res- 
toration, In 1933 Charles Scribner's Sons 
published Leopold's Game Management. 

We of the industrial age boast of our con- 
trol over mature.... there ts no force in 
earth or sky which we will not shortly 
harness to build “the good life" for our- 
selves. But what is the good life?.. . We 
stand guard over works of art, but species 
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representing the work of aeons are stolen 
from under our noses... . game con be -re- 
stored by the creative use of the same tools 
which have heretofore destroyed il—axe, 
plow, cow, fire, and eum. 

Leopold had now defined a profession 
and written a classic, the foundation of the 
literature and still wickely used today, 

So impressed was the University of Wis- 
consin that it established for Leopold the 
country’s first chair of game management 
He taught an undergraduate course in wild- 
life ecology, but devoted 
most of his time to the 
few graduate students 
that he eathered around 
himself, 

“A Ph.D. didn’t im- 
press him. His only con- 
cer was the quality of 
the individual.” 

“His concentration 
was intense. He'd get 
so Wrapped up in what 
he was discussing that § 
he'dforgettoshift—kept © 
his Chevrolet in second J ; 
gear. Drove us crazy.” 

“He was always well 
dressed in the field, and 
around his neck hung 
that dog whistle and the 
Zeiss bineculars.” 

“He was 2 gentleman 
to the core.” 

“There was always a 
certain awe toward him, 
a distance between us. 
But there was a #reat 
feeling of respect.” 

“He was aman of enthusiasms, and inthe 
field he really came alive. He was alwavs 
growing intellectually.” 

“He was constantly pressing us to sharpen 
our powers of observation, of perception, 
always a gentle probing: ‘] wonder why this 
field is abandoned?” 

In his essay “Natural History,” Leopold 
held.a typical zoology student upto the light: 

Instead of being taught to see his native 
countrvside with apprectatton and intellt- 
gence, de ts taught to carve cats, 

A classroom exercise might be a decep- 
tively simple landscape puzzle: a roarl 
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flanked on one side by a subsiding telephone 
pole, then a pink granitic boulder, bluestem, 
oat stubble bearing ragweed, some young 
pine, poorer oat stubble; on the other side a 
Siphiwm, double-forked sumac, another 
pink rock, a fence post, anda bit of corn 
stubble. A rabbit lay dead on the road. 
“How long ago was the last hard winter?” 
(Iwo years—the sumac’'s double fork,) 
“What sex is the rabbit?” (Male—females 
stay close to home in spring.) A final examin 
wildlife management: “Select one plant or 
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Enamored of cowboys, the your forester in the 

Arizona Territory dressed the port. Leopold’s affection for 
wild country led the U.S. Forest Service to set aside the 
country’s first wilderness area-—the Gila in New Mexico. 


animal which you saw on the campus today 
and discuss its role in Wisconsin history.” 

“Dad could look at a piece of landscape 
and read its history from what he saw," his 
son Luna told me. “It'ssomething he did bet- 
ter than anyone I know.” 

The Leopold home—modest, gray stucco 
—was only amile from Aldo’s office on cam- 
pus. He walked to his office in early morn- 
ing, strolled home forlunchand a short nap, 
returmed and was back home around 
5 p.m. He rarely brought work home; eve- 
nings were for the family. 

“At dinner,” (Continued on page 606) 
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—— Juvenile great blue herens stand alert in Gila National Forest. 
j hat wildlife is merely something to shoot 
at or look at ts the grossest of fallacies. 

It often represents the difference between rich 
country and mere land, 
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A black~talled jackraSbit keeps ears tuned 
fer predaters in Gila National Forest 





armony with land 1s 
like harmony with 

a friend; VOU CaANNGE 
cherish his right hand 
and chop off his left. ... 
you cannot love game 

and hate pi edators. . 

[he land 1s one organism. 
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Dusted with Minnesota snow, a gray wolf goes on the prow! 


Starker recalls, “Dad would pick one of us 
cutand ask, ‘What did vou learntoday?’ Not 
what had vou done that day but what you 
had dearned—a big difference.” There were 
three Leopold sons—Starker; Luna, and 
Carl—and two daughters, Nina and young 
Estella. “He was a wonderful father,” -Lstel- 
a told me, “who had a brusque way about 
him; Whenever he came home, he'd get in 
his chairand be lost in his thoughts. But vou 
felt comfortable.’ 

“Mother followed the Spanish traction of 








Intiny notebooks, Leopold recorded the comings aria 


Fe my a A . af | 
goirnes of the natural world- 


abr — ‘ , ] tee 2 5 te 
Here, along with a provisions list for the shack on the 
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Wisconsin fort, are tie fires of one August dawn 


staying in the background,” said Carl. “she 
absolutely adored Dad and never ques- 
tioned him—ever. She viewed her p 
life to keep a comfortable and happy home 
for him and us. She loved the shack, the 
plantings, the blooming of the wild flawers 
These were all Dad's ideas, and she was 
really reveling in the things of Dad.” 

After dinner Aldo and Estella would s1 
together in the living room, often holding 
hands, listening to classical music or reading 
aloud from novels and plays 

His brother Frederic is convinced that 
Aldo could not have what he 





ale if 





become 


did ste of is own 


hecame excent for Estella. “She wie com 


pletely selfless, though never made a show 
She spoiled him-—kept candy in nis 
desk drawer—just as his mother hac.” To 
Estella fell the disciplining of the children 
In New Mexico, Aldo 
nainted his own duck decoys from pine 
Presents were not important to him unless 
hancmade, so each Christmas the famih 
made and exchanged gilts—a split-bamboo 
fly rod. aleather quiver. When the fireplace 
nitcliel one Chrishmas, Luna and 
Siarker boweht a set 
from the store, Their fo 
ther was unimpressed 
soon after moving to 
Madison, Aldo was giv- 
cn a stave of vew. He 
carried if to the base- 
ment, and over the win- 
ter fashioned a bow. Lo 
make arrows, he sent off 
to Oregon for wands of 
Port Orford cedar. He 
used cow horn and deer 
Nock, 
shoemaker's thread for 
the bowstrings. “You do 
not fnnex a hobby,” he 
wrote, “the hobby an- 
nexes you,” { 


of it 


hac carved anc 


rceeees 


antler for the 


The famih 
entered archery tourna: 
ments shooting Leqpold 
bows. Estella, much to 
her husband's delient. 
was the state woman's 
champion for five years 
running 

But Leopold was to 
the core #& Hunter, and 
the kind of range that animated his nerve 
enclings did not hold straw targets. With his 
brothers and sons, he returned for long 
hunting trips to the Gila and the Gravilan in 
Mexico. It was not the kill that mattered, 
but the hunt 

Golf ts a delightful accomplishment, but 
the love of hunting ts almost a plrystological 
charactertstic 


aad sitilhe human, bulihe manwhe does nal 


" - a 
A man mov nol core for gai} 


like to see, Aunt, photograph, ay oberwerse 
outwit birds oranimals ts hardly normal. Ai 
is ape Fi Wa ties, il, and J for one de rol Ena 
how to deal with him. Babes do nol tremble 
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wher thevare shown a golfball, but I should 
not like to own the boy whose hatr does not 
lifthis hat when he sees fis first deer. 

Hunting had always been Aldo's deep 
love, hisexcuse to bein the field and enjov its 
subtle pleasures: handmade boots from Cut- 
ter’sin Seattle, the balance ofan Ansley-Fox 
double-barrel, Gus freezing on point, a 
ruffed grouse exploding through the tama- 
racks, and at noon a pause to light a fre and 
sizzle a pork chop on astick. 

In Leopold's mind the virtue of hunting 
lay in the exercise of ethical restraints, dic- 
tated by the hunter's conscience, not by “a 
mob of onlookers.” 

For years Aldo had been looking for land 
near Madison to use as-a weekend retreat. 
Ona bend of the Wisconsin River, he found 
an abandoned farm of marsh, a “corned- 
out” field, and a naked hill of drifting sand. 
The only standing structure was a chicken 
shed, tis floor deep in manure. Leopold 
bought it. 





HERE ARE TWO spiritual dangers 
in mot ownine a farm, One is the dan- 
. ger af supposing that breakfast comes 
frome the grocery, and the other that heat 
comes from the furnace. Te avoid the first 
danger, one should plant a garden, prefer- 
bly where Here 1 ne grocer lo confuse Ute 
issue. To avoid the second, dre should lay a 
split of good oak on the andirons, preferably 
where there i no furnace, and lebitwarm Ais 
shins while a February biizsard tosses the 
trees outside, {f one-tras cul, split, hauled, 
and piled his own good oak, and let his mind 
wore the while, he will remember much 
ahout where ite heal comes from, and witha 
wealth of detat!l denied to those who spend 
the week end in town astride a radiator. 
The oak died one summer at the end of a 
boaltoflightning. After lettingit season fora 
year in the sun it could no longer use,” the 
Leopolds laid a sharp saw to its trunk, while 
Estella, the “chief sawyer,” cautioned 
against exhaustion, Years later Aldo reas- 
sembled “Good Oak” into rich metaphor. 
Fragrant little chips of history spewed 
from the saw cut... We sensed that these 
two piles of sawdust were something more 
than wood... that our saw was bileng ws 
wav, stroke by stroke, decade by decade, 
into the chronology of a lifetime, written in 
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concentvic annual rings of good oak. .. 
dbraptly we began to cut the vears of our 
predecessor the bootlegger, who hated this 
farm, skinned it of restdual fertility, burned 
its farmhouse, threw it back into tire lap of 
the County (with delinquent taxes to boat), 
and then disappeared among the landless 
anonymities of the Great Depression, .. . 
Rest! cvtes the chief sawyer, and we pause 


for breath. 


Aldo had always wanted to own land, to 
study and enrich it. Almost immediately af- 
ter buying the shack, the Leopolds planted 
Sudan ¢rass, sorghum, and millet for win- 
tering bobwhites and pheasants: They shov- 
eled the manure out of the shack, laid a clay 
floor, and built a fireplace. 

Now our saw bites into the 1920's, the 
Babhittian decade when evervihing grew 
bigger and better tn heedlessness and arro- 
gance—until 1920, when stock markets 
crumbled. If the oak heard them fall, its 
wood gives no sign... . Rest! cries the chief 
sawyer, and we pause for breath, 

The following April, 2,000 red.and white 
pine seedlings arrived on a track. The Leo- 
polds planted them all by hand. 

Now the saw bites inte 1910-20, the de- 
cade of the drainage dream, when steam 
shovels sucked dey the marshes of central 
Wisconsin to make farms, and made ash- 
heaps instead... . Rest! cries the chief saw- 
ver, ond we pavise Jor breath. 

Summer drought killed almost all the 
seedlings. In the cold mud of spring, the 
family planted more pine, and tamarack, 
wahoo, dogwood, hazel, white birch, hard 
maple, Another summer, another drought. 
They sharpened the shovels. More pine. 

“Dad loved his tools,” Carl Leopold re- 
calls: “He hacl great scorn for anyone who 
had a dull shovel. He sharpened every- 
thing.” Over the vears, on their knees, the 
Leopolds would anchor their farm with 
some 36,000 pines. 

We cat 1905 when a great flight of gos- 
hawks came out-of the North and ate up the 
local grouse (they no dowbt perched im this 
tree to eal some of mine), ... Rest! cries thre 
chief sawyer, and we pause for breath, 

On Friday afternoons in Madison, while 
Estella collected the children and packed 
food for the shack, Aldo would sit quietly m 
the car with (Continued on page 702) 
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April writes ita name across snowmelt on the Leopold farm. 
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Creviced bark and sinugus needle mark a Norway pine on the farm 


here are woods that are plain to look at, 
but not ta look into... . The taste for 
country displays the same diversity in aesthetic 
competence among individuals as the 


taste for opera, or ails. 
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the engine running, itching to get going, 

Aldo insisted that life at the shack remain 
simple, but bowing to Estella he bought 
lumber for a floor. Evervihing else wae 
made by hand, or scrounged. The river cast 
up bridge timbers: Mace fine benches. They 
plucked a small table from the Maritson 
dump. The bunk springs were snow fences, 
the miuttresses of canvas and hay. In sum- 
mer Aldo cooked outside over an open fire, 
In winter in the fireplace; he was an artist 
with the Dutch oven. 





Taking Leopold's conservation advice literuify—that 
we should shift “attention from the symbol to the music” 
a group joins in song following the conclusion of a sotl 
seminar at the Leopold stack, 


Now our saw bites the 1670's, the decade 
of Wisconsin's carousal tn wheat { sws- 
pect that... the sand blow just north of my 
ook fad ifs origin in over-wheating 
Rest! cries the chief sawyer, and we pase 
for breatit 

If history and the plow had denied him 
prairie, Aldo would build his own. He made 
forays to unmowed cemeteries and railroad 
embankments that still held the vellow 
splash of Si/piinm.("Whatathousand acres 
of Silphiums looked like when they tickled 
the bellies of the buffalo is a question never 
again to be answered, and perhaps notevyen 
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asked.”) From these remnants of praine, he 
collected seeds of Aiiphinm, coneilower, 
bluestem, wild rve, prairie dropseed. Near 
the shack he stripped away the sod and 
dropped them in 

The saw now severs 1865, the pith-year of 
avr oak. fn that year fokn Mir offered to 
buy from iis Grotiter, whe Yen owned Ui 
home farm Uoirty mties east of my oak, a 
that had 
tladdened his vouth. His brother declined 
fo part with the tand, but fe could not sup- 
press tire taea! 2865 sti 
stands in Wiscomsin Ats- 
tory as the. birtf-year of 
stercy forlhines nalural, 
wild, and free, 

Recently, I visited the 
shack with Nina. Her 
mother had died a few 
years before, and her 
brothers and «ister had 
long since scattered 
Starker, once the proct- 
gal, now retired as pro 
wildlife and 
forestry at Berkeley; 
Luna, the hydrologist. 
who hves up the hull 
from Starker and who 
helped establish why 
rivers meander; Bstella, 
a palvnologist, now di- 
rector of the Quaternary 
Research Lenter in >eat- 
tle tall three are mem- 
bers of the National 
Academy of Sciences), 
Carl, at Cormell, a noted 
plant physiologist, pal- 
ished, private, a fine classical guitarist. And 
Nina, who did not pursue a Ph.D. but is 
steeped in natural science. Aldo was careful 
not to push his children in any particular 
direction, but if they did something that 
pleased him, he showed it. “Isn't it interest- 
ing,” said Carl, “how each of us may have 
fone into science partly to please Dad.” 

Nina and her husband live on what is now 
the Leopold Memorial Reserve: the family 
farm. bordered by a thousand acres that the 
neighboring farmers have covenanted to 
protect as wildlife habitat. The pines are 
now so thick they must be thinned; Nina’s 


sanctuary for the wildflower 


fessor of 
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log home was built with Leopold pine. 

Nina and I entered the shack. In a corner 
sat the canvas chair Aldo had made. Above 
the window hung Carl's toasting-fork spear 
(he used it to pluck carp from the flooded 
fields and plant them among the potatoes), I 
noticed deep cuts in the cectar log that Luna 
had emplaced asa mantel. In 1939 bovs van- 
dalized the shack, taking an ax to the man- 
tel, puncturing pots and smashing plates. 
They poured kerosene in Estella’s tins of 
homemade blackberry jam and wild honey. 
They stole Aldo's tools, and reduced his li- 
quor supply, 

“When we came in,” Nina said, “all of us 
just went to a corner and began to cry. All, 
that is, but Dad. He justlooked around, saw 
our state, and burst nto.a bre smile: *] didn't 
know how much this place meant to you," he 
said. ‘Let's get busy,” At night we would end 
up around the fireplace with guitars, sing- 
ing. But Dad always went to bed early. We 
would ask what he wanted to hear, He 
would raise his head and say ‘How about 
Brahms's Lullaby"? ™ 

Getting up too early is a vice habitwal in 
horned owls, stars, geese, and freight trains. 
Some Jninters acquire it from geese, and 
some caffee pots from hunters, It is strange 
that of all the multitude of creatures whe 
must rise in Gite morning al some linte, only 
these few should have discovered the mast 
pleasant and least useful time for doing it, 


Aldo Leopold was up well in advance of 


the birds. Around 3:30 or 4 a_m, the door of 
the shack would swing open, and Aldo 
would step out, a cup in his shirt. coffeepot 
in one hand, tiny notebook in the other. He 
would sit on the bench, have a sip, and lis- 
ten. He also carried.a light meter, and with 
each call would jot down bird, time, and 
footcandle: Song Sparrow, 4:32, -0.012, 

One hundred and twentyvacres, according 
to the County Clerk, ts the extent of mey 
worldly domain. But the County Clerk is a 
sleepy fellow ... al dayireak f am te sale 
owner of all the acres [ can walk over, [is 
not only the boundaries that disappear, but 
alse Lhe thought of being bounded, 

Leopold believed that the future of 
American wildlife lay largely on private 
land, in the attitudes and decisions—wise or 
otherwise—of American farmers, mot in the 
tape of bureaucracy, “At what point,” he 
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isked, “will governmental conservation, 
like the mastodon, become handicapped by 
iis own dimensions?’ 

He likened his fellow conservationists to 
his bird dog Gus, who, when he couldn't 
find pheasants, pointed meadowlarks. 

This whipped-up weal for wnsatisfactory 
substitutes masked is failwre to find the real 
thing... We conservationists are [ike 
that... we have found tis a meadow- 
lark... , the idea that if the private land- 
owner won't practice conservation, let's 
bold a bureau to do tt for fom, 

Leopold had always been somewhat of a 
loner, and he paid aprice, At wildlife confer- 
ences, in articles, by force of his intellect, 
Aldo Leopold commanded the stage, bit 


some in the wings were chilled in his shad- 


ow. He was not one of the bovs. 

In the 1940s Leapold saw that Wiscon- 
sin's irrupting deer herd was destroving the 
forests. Leopold was a member of the Con- 
servation Commission. Trim. the entire 
herd, not just bucks, he argued, or we will 
lost the deer and the woods for decades to 
come. He was called a Bam killer. 

“He wasn't naive,” Starker told me, “but 
he believed in an honest, straightforward 
presentation of the facts and debate. He was 
not a subtle politician. He became increas: 
ingly discouraged by the inability of the pub- 
he to accept facts and by their propensity to 
zet emotional.” 

Aldo’s family saw a change come over 
him. At the shack he was still full of enthusi- 
1am, but in Madison he withdrew more into 
troubled thought. He developed tic doulou- 
reux, a painful inflammation of the facial 
nerves that eventually required surgery at 
the Mayo Clinic. Sleep became more diffi- 
cult, and he rose even-earlier. Dawn would 
find him at his walnut desk atthe office, well 
into another essay, 


NW EXAMS, Leopold wrote: “Please 
boil down your writing; it will be 
graded for conciseness of expression.” 

A student's paper on deer browse stated: 
“The scope of this paper has been pur- 
posely limited to woody species common 
to the bear-nak type as it seemed desire- 
able to lay particular emphasis upon the 
Winter season when woody species were not 
only heavily (Continued on page 708) 
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x ike winds and sunsets, wild things 
were taken for granted until progress 
began to do away with them. Now 
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Whisting pwan ghosts-acrots-a mist-shrouded pond 


we face the question whether a still 
higher ‘standard of living’ ts worth its 
cost in things natural, wild, and free. 


utilized in general as browse but were even 
the sole food of deer following heavy 
snows.” 

Leopold concluded that meant: “We stud- 
ied woody plants because deer depend on 
them in winter, and during snow, may eat 
nothing élee.” 

Other great - minds have died unex- 
pressed, Leopold's ideas have survived be- 
cause he was determined to master the craft 
of good writing, to wring of himself only the 
essence. He labored over his writing in pur- 
suitof the fitword. He wrote ona yellow pad 
with a sharp pencil, his handwriting tiny 
and orderly, disguising the ferment in his 
mind. He would complete a paragraph, 
strike a vagueness, move a sentence around, 
light his pipe, pause in thought, then yelp as 
the flame reached his fingers. 

The sun came up, his secretary came in, 
He kept writing, cutting, simplifying, 5till 
unsatisfied, he would put the piece away in 
the desk, his “cooler.” A week, maybe 
months, later, after it had properly aged, he 
would pull it out and rework it more. 

He was his own severest critic, After his 
death in 1948, the essay “Blue River" was 
found in his desk. It was but 14 sentences, a 
vivid, understated reflection on life and 
death ;, some green flies, the sudden 
arrival and departure of an ecstatic vermil- 
ion flycatcher: Mire old cow was dead... . 
She had craned her nech—ithe mark wus 
there in te sand—as if for ane last look up 
into the cruel cliffs of Blue River. Aldo had 
written a note on it to his wife; “Stella—do 
you think this is any good? [t happened last 
year on the Blue, 've been thinking [or a 
vear how to write it. Afraid itcan't bedone.” 
The note was dated June 11, 1922. 










' HERE ARE NO MONUMENTS to 
Aldo Leopold, save for a bronze 
| plaque in the Gila. just as well, Monu- 
ments were not his stvle. What mattered 
was that his ideas receive wider currency, 
but he died still in the minority and known 
only to asmall audience, A Sand County AL 
manor was published posthumously and 
had only modest sales, until two decades lat- 
er when the environmental movement dis- 
covered him. 
What Leopold satd of American conser- 
vation could be said of it today: We are too 
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enamored of “show pieces. We have not yet 
learned to think in terms of small cogs and 
wheels” that determine healthy land. Only 
knowledge of its cogs and wheels can build a 
lasting affection for the land—and affection 
underpins ethics. 

We shall never achieve farmony with 
land, any more than we shall achieve justice 
or liberty for people, In these higher asprra- 
tions the important thing is net lo achieve, 
but to sivive. . . 

In the past ten years we have created nu- 
merous environmental laws and institutions 
of government and cleaned up some pollut- 
ed lakes and streams. But our striving sue- 
gests that as in Leopold's time we seem to be 
good fora few years of righteous flexing, vet 
lack endurance. Our patience is short and 
our self-interest deep, Lately our attention 
has drifted to the price of fuel, the shrinking 
dollar, the rumble of thunder from that part 
of the world on which we increasingly de- 
nend fora drive in the country, So we bend 
to digging up the West and probing the con- 
tinental shelf for solutions. Confused and 
angered, we mav look upon environmental 
laws, rather than our appetites, as the 
source of our current discontent. What was 
gained by one alarm may be lost by another. 

Minds addicted to economics dismiss 
Leopold's land ethic as hopelessly idealistic, 
Itisanideal, butis it hopeless? Ethics guile, 
admittedly imperfectly, our relationships 
with one another. Can we not apply human 
values to the land? Leapold aclmuitted that 
economic feasibility limits “the tether of 
What can and cannot be done for land. - . . 
The fallacy... is the belief that economics 
determines al! land-use.” Something more 
profound is at work. The farmer who re- 
fuses to plow to the read edge or drain the 
mursh because he will miss the quail and the 
crane knows this, And so, in his-own way, 
does the city boy, who one evening sees the 
crane in flight, and feels his neck prickle. 

Aldo Leopold observed that recreational 
development ua job wot of building reads 
mio lovely country, but of burlding recepliv- 
ifvinte the still unlovely inuman mimi. 

.. (all history consists of successwve ex- 
curstons from a single starting-point, to 
which man returns again and agai to orga- 
nize yel another search for a durable 
scale of values. [] 
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We ve got you covered for 
good bP 
Mustarig is sacked raj 


From simmer sic biit:io be a erforines: designed to move freety through 


Coupled with Mustang's star- the streets while SHEE ZING 


to Si zzle. Gafd face and Biron Steering SES OR CF Ten) CUE OF 


eel deerertiiacel Bsa Ware eran athe id auallon of gas 
Whether ou Goose the and mocihed MacPherson strut 
. tee SS LS Oerson— We Ve oor four 


dimmer of Mirstana | orthe : 
= “ re nce — _,. | Peformance needs covered oo 
sizzle of Mustang Gl, you can be | ee MPG 


Tune Of One Inn: Cxctenierit ti 
not far Geran.” 


Your kind of sizzle. 
Inside Mustang's slick aero 
d yraimic Ghape Ihves a finely 


STE cl! Bnafad 





Cie aed 


Por CoOmpaTSOn. Your millage 
may diffe Gepending on speed, 
CiSstarice ar i eater: Actin 
MQ ary Mileage IOvAee 


And sometimes, weve 
even got you uncovered. 

The optional T-Roof makes 
Mustang an excelent place to 
Watch Ite World watcn you Gack 


DSTVVEr Olitt Tt 
Choose from 
ihe stared 
23 iter 4 
cylinder with 
Opgorna 
Speed transmission, all the 
Wray Up to the 50 liter hrgn- 
Output engine, that’s designed 





Whatever: you choose. 
you're golng to be right. 

iSice Mustang ou Tl find in 
WeSVe como and convenience 
Way ie B YOU ll go for the eather | 
“Tap pie 7 SEIN wee 
surrounded 0 an easy -{D-eac 
instrument duster (Or maybe 
FOU || turn up the heat withan 
AM/FM stereo radio with cass- 
Site tape, coupled with Fords 
Premium Souncd System, tien 
Choose air cor witioning (oO com 






| rm, = ii " == a aes , 
IniIngS Gown, Gut whatever you Wihetner you Guy or lease, see 
Choose you re going to be right Mustang at- your Ford Deaie 
*Adustang Teckel evadlattelliny lirrettest in ie 
some states. Saher your cheaier fou | 


etal FORD MUSTANG 





PIONEER LASERDISC. 
FIRST THE BEST PICTURE. 


ior wane SS SLeETCH 
This. combina 
tion of sight and 
Sound Creates a 
1HieNn VOU VE 
Slmply never 
experienced a 
home before 
The first tim YOU SOc Pioneer LaserDisc” 1 realty Ol 
in-action. you ll know its different performance, J 
lt actually puts a picture on vour TV sense of “being 
with 40% more video resolution than home sent “that makes | a 
video tape. (Viewed side by side with tape, watchingamovie — Attechedto your sere, 1 more 
he difference is staggering.) arconeertar ican ee ee reer eee 
The first time vou hear Pioneer Laser nally worth staving home fo 
Disc, you'll have a ough time believing Having created all this picture and sound 
your ears as well, Inste i; al hearing mono fidelity, it seemed only logical to offer pict 
with that picture, you'll hear honest-to- ures and sounds worth seeing and hearing. 
: = sottware that would livetp to the 


hardware. And that's precisely 
what we ve cone _ 
Loacemy Award winning movies 


like Ordinary People. The Godfathy 
Les (nal Viner s Dauenter. 
Comedies like Airplane, Animal 
House, Cheech and (hong 
When vou have the ability to play 
hack in stereo it makes sens that 
you offer music, So there are movie 
musicals like sie e. Saturday 
Night Fever All That lavz. There 
ate “Broadwat ehecige aa "ike ‘FI i} ph 
And there are concerts with Paul 
Simon, Liza Viinn ell i, Neil Sedaka 
even the €) 
Che sigh le eee 
CX DeEPLencr e of Pio 
Laserllisc is soremarkahbl 
it seemed to dem nd 
lirger scale. Thiel let Ws 
ta introduce the Pir neer al’ 
Projection TV 
The ex DETHETICE LS HVOre Like 
being at the movies than like bermne 
at home. In fact. for the first time 
seeing a concert at home offers a 
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THEN THE BEST PICTURES. 


clhure peeks 





Nt oe fe as the noloey is to see it. And we've arr anvect it 
Saad As tor the picture 


malivy, well just Just ¢ oll us at SOO-G21-5199° for the store 
look at the picture of Liza below Hard to nearest vou. "lIn [linois, 800-072-5855 ) 
believe, its. an actual picture taken right 


olf the screen | Y FIONECER 
but with Mioneer La “4 rls 


Vou cht iT ft We bri Le it hat kK alive 
just sit back and watch, For example, with 
the “How to Wat h Pr ro s Roobalt disc. 
you can go backwards, forwards, in fast 
motion, siow motion SLOT) Th Hon, Study 
tone frame at a time 
There are discs that te: 
















Lite in OConoer* 


wh -you @ole 
tennis, cooking, step-by-step. Then theres 
The First National Kidisc. For the first 

time. children learn at their own rat 
like television, the 





Leh 
disc 12m 
Your kids will love it so much they won't 
even know they re learning 


The onl " Way to bet 


Heve all this new tech 








If you want to pay in full 
each month—or in monthly 
install menis—Visa gives 
you that choice. lf you 
want cash, it’s available 
to Visa cardholders at 
over 100,000 financial 
offices, worldwide. 


You can have it the way yor 


| If you Baby t 


money froin your checking 
or savings account —with- 
out the — of 

LS: | rsoni: check ' 
i Visa card that 
works like a check. You 
can get cash, too— 
Pretitthes siks wiki hig 
Clifeiiiest—s 





if want a travelers 
iyo with a name and 
reputation (hat means 
acceptance worldwide, 
carry Visa Travelers 

. And, should 
you ever lose them, Visa 


backed by a worldwide 
refund system. 


uwantit withVISA. 


Service a¥ milabshe at the epeticen od perc pating Funancial 


: | The Royal Horticultural Society 
presents an original work of art 
in fine, band-painted porcelain 
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Thiet first suc in the Society's first collection of flower sculptures in porcelain 


Inthicvate art of exceptional beauty by Ronald Van Ruvekevelt 


one Of the workd’s leading porcehoin sculptors 


[In limited culition, At the very attractive price of 895 
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SOLAR SYSTEM 


lum confused about Saturn's moons: The most 

recently discovered moon (before Voyager 1), 
Janus, was not shown in your article 

Todd McComb 

Fort Wayne, Indiana 


fecouse of mary recent discoveries, the mumber 
ond noes of Saturn's moows ore rideed confus- 
meg Gece a moon fas been confirmed by more 
Mian one observation and its precise orbil deter- 
ned ie geno permonen! nuinierand mone 

Jonws wes an weofictial name fiven lo Lhe moon 
oiserved by A. Dolifus ta T0dd, Ohrervations 
from Voyarer now show feo moons tn taat lac 
how orbiting logether: one of these tr fhe moon 
brown as Joes 


How anything a5 flagrant a5 the one-tenth ratio 

of Jupiter to ol’ Sol got by is hard to compre- 
hend—more like one-thousandth 

John Wensinger 

Santa Rosa, California 


NATIONAL GEOGRAPHIC waa using diameter, nol 
VOne, In Comparing fies of planes iv moons, 
as ao most scientists, The diameter af Jupiler is 
200K) fm ond that of the sun is [400,000 bm 


If you want to know more about Voyager's ac- 

complishments on its journey past Saturn and 

into the solar system, NATIONAT GEOGRAPHIC is 
the bible 

Lee A. DuBridge 

President Emeritus 


California Institute of Technology, Pasadena 





UNTTEDSTATES ARTICLES 


The Soctety is not national anv more, it i=-inter- 
national. Mostof the time vou only have one sto 
rvon the (rom! Old U.S.A 
Roy Losh 
Utica, Ohia 


Why so many articles every month on America? 
Robin Watts 
Wahroongs, Australia 


We teclnde o Cnited States article in every issue, 
since molt of cur members dive here ond reader 
demand is high—even from forrign members, 
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WWE icelaw weber: 


The bold siroke o! a 
soit tio pan— the 
finesse of a ball point. 
Each Cross writing 
Instrument is 
mattartuily executed 
Io complement your 
style, In select and 
precious meats 
From 610." 


Suge hed Price 








hen consider yourself for- 
tunate. You're of a gener- 
ation when children could 
grow up and experience 
life at a ere pace. Thday, 
kids are gro mee XP so fast that 
they TE t even have time to be 
themselves. And they're lacking 
the kind of experience only you 
ean give them. 

Sure you're busy. Most 

of us are. But there comes a time 
to look beyond our everyday 
schedules and say, “Wait a 
minute... | have something to 
share.” Thday’s Camp Fire volun- 
teers come from all walks of life. 
And the only real requirement 

is experience, The experience 

of growing up. Won't you give 
Camp Fire a call? Because the 
best ning you can give today's 
kids... 15 you. 


Pyl Some 
a) alh in 


Your | jfe. 








sate so 


THE FUNGUS THAT WALES 


Please, no more, That is gross!!!! 
~oVeI GD Chua 
San Franceco, Catton 


Lam a biology teacher. The article t an added 
axcet tomy classroom, Thank you. 

Deborah Wagner 

Houston, Texas 


MAN BITES SHARK 


Your statement, “shark meat, one of the most 
common ingredients of England's beloved fish- 
and-chips.” would come os a shock and surprise 
to most British people. | have never in all my life 
eaten shark meat. The fish used is halibut, whit- 
ing, cod, or haddock, and as faras | know there 
have been no sharks caught in the North Séa. 
Annette El-Havek 
Youngstown, Olio 


Share ts marketed in Great Britain weder the 
nome: nurichound, flake, rock saiman, and huss, 
aad tans finds ths way onto. the fish-and-chips 
ilate, along with Me traditional fishes men- 
tioned, Norwegians are second only to Japanese 
mn thork fishing: the British and the [rian are 
etry pest Coben. 


HELSEVAI 


[ have just returned from Helsinki after a vear- 

long visit, and am pleased to find that someone 

hattiaken lime to clearupsome grave Mmisconcep- 
tions people have about Finland. 

Sarna Ruvure 

Annoortes, Washington 


BUFFALO BILL 


You certainly make Bill owt to be a verv human 

being, and | hope your work goes a long way in 

counteracting recent efforts to portray him as 
something of an old pho 

John C. Ewers 

Ethnologist Emeritus 

Smithsonian Institution 

Washington, Dt 


lenjoved your article on Granddad. You did o 
wonderful job, 
Fred H. Grarlow 
Cody, Wvroming 


Ive been near to “kicking the bucket” ever since 
NATIONAL GEOGRAPHIC came out. Friends near 
and far haven't left me alone day or night, with a 
few ratilebrain women hounding me with phone 





Letters from all over began pouring in, telling me 
they saw my picture. They requested everything 


Netional Geographic, November 198] 





Use the attached, postage-paid 

form to present gift memberships to 
family and friends. Or write to: 
National Geographic Society 

P.O, Box 2895 

Washington, D.C. 20013 

Postage rates vary outside United States 
a8 listed on the attached order form. 


from a lock of my hair to six-shooters. [told them 
Tcouldn't spare my hair. 

Brisbane, Australin, asked fora pair of leather 
cutts “like the cowbovs.all wore.” [never know a 
real cowhoy who wore cuffs, only some town 
show-off. Wellington, New Zealand, just 9 nice 
letter asking for my autograph, and the same 
from a lacly in Hobart, Tiemania. 

It wore me out, and I was so run down the flu 
got me. I'm not as “enduring as the West" by a 


longshot. 
Harry E, Webh 
Tujunga, California 


MOLOKAI—FORGOTTEN HAWAII 


The best-and most honest account of the state of 
Hawaii I have had the pleasure of reading in 
years, It-stressed what I, as a transplanted but 


born-and-bred Honolulan, always believed to be: 


the primary beauty of the island—her people, 
and their unity with the little land they possess, 
Wendell ©. M. Lee 

Mill Valley, California 


FREE PRESS 


Having lived for 18 yearsin a developing nation, 
I perhaps overly evmpathize with the Third 
World when, in your words, it “may justifiably 
feel that some articles distort its problems, may 
be insensitive or even inaccurate.” 

You comment on a “less-than-perfect” free 
press. [tis certainly that, and some of that imper- 
fection seems to stem from asad lack of respensi- 
bility, Tf there were only a near-equal effort 
publicly to improve upon the free press as there is 
the strong drive to maintain its freedom al-any 
cost, then perhaps those of us who have seen the 
picture from both sides would feel more at ease 
about the future. 

Dick C. Tvmeson 
Fort Lauderdale, Florida 


COSTA. RICA 


I find a classic U.S. citizen-ctyle evaluation of 
the situation prevailing in Costa Rica and the rest 
of the countries: sumplitic, romantic, frivolous. 
I don't consider that “unequal distribution of 
wealth is the only reason at the root of the un- 
rest,” There isa foreign movement also, promot- 
ing these upheavals. The objective is clear—not 
wealth forthe people, but making these republics 
spin into the socialist orbit. 
Julio Andrade 
Mazatenango, Guatemala 


1 was a Peace Corps volunteer in Costa Rica. 

What Denjoved most abowt your work was the 

truth, the honesty, and the way you captured 
what the country and its people are all about. 

Mary Ellen Garrity 

Milton, Massachusetts 


TROUBLED TIMES FOR 

CENTRAL AMERICA 

Isn't wealth unequally distributed all over the 
world, including the U_ 5. and Russia? 

It is through threats and deaths that the Indi- 
ans are being coerced into participation in civil 
strife, a thing they had not done before, and you 
do not mention the death squurls of the left, who, 
incidentally, began the kidnappings and mur- 
ders, inclucing the one of U, 5. Ambassador 
John Gordon Mein, long before the government 
was forced into taking defensive action. 

Olga de Sanchez 
(suatemala City, Guatemala 


You have fallen for the propaganda-of the liberal 
lobby that has been orchestrated to attack Guate 
tala at all costs. You are wrong: Indians are not 
being drawn into civil strife. Unequal distribu- 
tionof wealthisnot atthe root of any unrest. Two 
percent of the people do not control two-thirds of 
the farmland, The utedeclaréd war between 
guerrillas and security forces here in Guatemala 
is the cause of death of many persons, moderates 
and extremists. 
(The writer, a former official, 
asked! for anonymity out iot 
concern for his personal safety) 


Almost 20 vears ago, the afficial agricultural cen- 
sus of Guatemala reported that two-thirds of tie 
farmland was owned by 2 percent af the farmers, 
In 1078 the World Bank cited 1¢70 data that 10 
percent of landowners held 814 percent of the 
land, Schoiar Richard Millett reported in [98] 
that afourth ofthe rural population mens no land 
at all, and almost all-—0 percent—itve on plots 
too small te provide aminimal stondard of living 
He alyo notes that the Indian population has been 
providing members to the leftist guerrilla forces, 
expecially since the billing of a number of Indian 
commen in the village of Nebay in March 1st, 
Amnesty International maintains that more 
tit 23 000) people have been killed since 1063. 


Letters should be addressed to Members Forum, 
National Geographic Magazine, Box J7 448, 
Washington, D.C. 20013, and should treiude 
sender's address and telephone mumber, Not all 
letters con be used. These that are will aften be 
edited and excerpted, 


National Geographic, Navember [98] 
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Kodak Colorburst instant Cameras. 
When you want colors that are sharp, 
nich. vivid-in an instant—you want an in- 
stant picture colored by Kodak. 

Kodak Colorburst instant cameras 


come in a range of models. with or with- 
out a bullt-in electronic flash and a built: 


in closeup lens. And, of course, they all 





Srsupilt Wau 


use Wodak instant cotor film. 


5o If you want to Instantly catch 


the gloriows color of fall before it leaves. 


go 5ée your photo degler about a Kodak 
Colorburst instant camera. After all, why 
settle for just an instant picture when 
you can have a bright, beautiful instant 
picture colored by Kodak. 


Kodak brings the instant to life! 
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NOW: THE COLLECTOR’S BOX 
FOR YOUR GEOGRAPHICS 


Irademark of the Notional Geographic Society 
Ore wed wilh permussion 








Exclusively for 
your collection 


A beoutifully elegant col- 
lector'’s box for six issues. 
Top-quality binding. Back 
ponel with the original 
decorative letiering of the 
National Geographic on 
Ct a yellow grownd. The box 
Fr con be arranged with 
Pa either the bock or the indi- 
_— oF vidual copies showing. 
Your advantage: the issue 
you need is immediately 
at hand - the mogazines 
are protected ond oftrac- 
tively displayed. 


BINDERS FOR 

PERIODICALS INC. 

P.O. BOX 12016 ALL PRICES INCLUDE 
CHVACH STREET STANOH HANDUNG AND 


MEW YORK, M.Y.10249 SHIPPING CHARGES 


oF 





IN ew Jersey's true colors become vividly clear to those who really know 
_ lus. In the brillance of an Autumn day. The panorama of seashore, 
mountains, forests and lakes. The vibrant climate for investment. And a 
lifestyle that comes with hundreds of attractive communities. To learn more 
about Americas most eye-opening surprise, write Governor Brendan Byrne, 
CN 110, Departrnent NA, Trenton, Nid OBG25 





Helping to speed Americas 
offshore search for energy. 





Thats a B ethichem commitment. 
And wete succeeding. 
offshore. More than 60 rigs built at 


this yard have proved themselves on 
drilling sites around the world. 


Exploration for oiland gas beneath 
U.S. coastal waters is intensifying. 
And so ts demand for the offshore 
mobile drilling ries wied to find therm. 

Io help satisfy that demand, we 
recently started to build these rigs 
in our shipyard at Sparrows Point, 
Viaryland—in addition to expanding 
rig production at owr shipyard in 
Beaumont, Texas, 

Al Beaumont, Bethlehem pioneered 
in the design and construction ol 
facitities used to find oil and pas 





Now the expertise we've gained 
at Beaumont over the past 35 years 
is being shared with our rigbuilders 
at Sparrows Point. 

The SABINE [I], shown here, is 
the first drill rig to be completed 
at Sparrows Point. But...with orders 
for five more rigs on the books...it 
won'l be the Let. 


Bethlehem: 


Hethlehem Steel Corp., Bethlehem, PA 1801é 





COULD _ 
THE INDIVIDUAL 
HOLD THE KEY 
TO AN ENTIRE 
COMPANY’S 
PRODUCTIVITY? 














Many factors contribute to productivity: producibie designs, 
Superior tools, clever processes, minimal regulations. 

But, heading thelist is people, Most of us are aware of the im- 
pressive productivity improvements Japanese companies have realized 
wm th their people by using teams of cooperating workers called Quality 

cies. 

Wisely, hundreds of American companies now are duplicating 
these efforts in their jactories. 

At Motorola, over a decade ago, we initiated a planofour own. 
loday we call it the Participative Management Program (PMP) and it 
reaches beyond the factory floor We believe it has helped us achieve the 
same, and often better quality and productivity results for whieh Japa- 
nese companies get credit 

PMP is aneffective way loget the individual worker more in- 
volved, resoonsible, informed, and therefore, more productive. 

Any individual worker can suggest things about any job he or 
she does that a supervisor may not know as well, As management |is- 
lens and acts, qualityand output se 

In PMP teams of ernployees meet frequently, sometimes daily 
among themselves and with support groups to tackle the basics. Every- 
one is encouraged to define problems and suggest solutions. The 
management listens, contributes, acts, Each team operates to high, 
published standards which it participates in setting. The teams measure 
their improving performance to these standards daily weekly, monthly 
And everyone benefits. 

Employees who want tocan communicate additionally by sub- 
mitting written recommendations. [hese are posted on prominent bul- 
letin boards and must be answered in /2 hours; Not just with words, 
buf wilh changes in fools, procedures or policies when Aumanity 
possible. 

The results have been dramatic, Quality outout and customer 
service are way up, Casts are down, Our jobs are more satisfying. — 

One-third of our 45,000 U.S. employees are operating under 
PMP today: Building on our years of experience, the balance of our ULS. 
operations will be fully managed through employee participation 
nn 1983, 

ifweare succeeding well now, and weare. imagine how much 
better we will be soon, | | 

fhere is much more toPMP that we |! be talking about inads to 
come. You see, we belleve what we ve learned about productivity and 
he American worker.can help other companies as well. 


OLA 4 World Leader in Electronics 
Qualityand eclaetiily through employee participation in management. 
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_ Life Insurance. ‘a 


~) Should you 
yentit 
"or own it? 








Deciding what type of life insurance you need can be compared 

to deciding whether to rent an apartment or own a home. This 
comparison can help you understand the different benefits the two 
basic types of insurance can provide and how Metropolitan's new 


Whole Life 





Both an apartment lease and a term policy 
last for a set penod. Henting an apariment 1s 
often the only affordable choice for some. 35 
too. term insurance can initially provide much 
more coverage per pramium Gollar than 
whole life. Like most rents, however, he 
premiums on tenn increase with each 
renewal, Also, as an apariment raniar doesn t 
build up equity, a tan policy doesn’! build up 
cash value. 


Whole Life Insurance Is Like Owning 


Both a home you own and a whole life policy 
can protect you for your entire life if you want, 
And just as a home-owner makes equal 
payments with a conventional morgage, tha 
owner of a whole life policy pays the same 
premium each year. Further, he cash value 
builds up in a whole life policy in tuch the 
same way as equity in the home does from 
making mortgage payments 


Which Type of Life Insurance Is For You? 


The answer depends on your needs and 

preferences. If your needs are high, Bul your 
budget is imited, term insurance may be the 
answer. Or, you may oreler tha permanence, 
fixed premiums and cash value of whole life, 
bul feel you really can’ afford this type ot 

protection. 


Now there's an answer to this | 


Pluk policy may be the answer for you. 


Metropolitan's new Whole Life Fiat 
Policy can give you the whole life 
benefits you need—at a surprisingly 
low premium. 


Depending on your aoe. Metropolitan's new 
Whole Life Plas Policy tats you buy up fo 
one-third more whole i's coverage than 
we offered before for ihe sarne premium 
payment. It's like Dulding a sizeable addition 
on the cozy tracitional! whole lite house—with 
no.extra payment! Metropolitan es offering the 
Whole Lite Plus Policy for coverage amounts 
of £25,000 or more and you'll probably be 
Surprised at how MUCH GOVerage you can 
now ator 


is Whole Life ud The Answer? 


Your local Metropolitan representative is 4 
rammed professional, prepared to help you 
answer (his queshon and meet ail of your 

nsurance needs-—iife, health, auto, home 


amd retireamern| 





Metropolitan realy stanxésbiy yous 
WARHEACTELALTICUHOMERE TIREMENT 








2 ; Seve | ae 
diemma—Metropolitan's 24 
new Whole Life (7c! rake ce | | _ Mt } 
Policy. |?'s |ike putting an i.) We | | ae 
addition on your house at no 4 


extra Cost, 
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__ After the aerodynamics are right, 
go to the wind tunnel again. 


The original goal had been achieved. it took less aerodynamic 
energy per pound to move our new car than any other in its size 
category. But GM engineers sought even better results. 
By going into the wind tunnel for yet another test, we found that 
we could reduce the drag coefficient even more by moving the car's 
nameplate back less than an inch. twas a small detail, but we made the 
change. And it was worth il. No American company had ever built a 
General Motors 5 one of the few automobile manufacturers in 
the world, and the only one in the United States, with its own full-scale 
aerodynamic wind tunnel That means we can run aerodynamic tests 
round-the-clock, whenever necessary After the test, we can make 
improvements right at the site, and test the cars again. 
That's our idea of how to use technology to build cars. Attention 
to details where you dont see them, as well as where you do. Appear- 
ance and comfort may sometimes sell a car, but today’s customers 
demand real value. 
Our goal, as the company that sells more cars than any other 
manufacturer in the world, s to maintain our lead by using new technol- 
ogy to build cars that run better and last longer, with lower maintenance 
costs, than those but by any competitor 


General Motors 


of transportation is here. 








Nothing else sels like real gold. a 
Notes cay reciees iy momen 









Give her the gleaming, elegant, enduring gift she will treasure alll of her life. 
KARAT GOLD JEWELRY - 


For mane avcHaiion abot Maret Goto yor Eh Pipl or fly oprah 
write to Jeweiry inion, Intarniahoneal Geakh Corp. b New ‘ork, Mi, 1a 
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Its the new low nr ate. Sisfo Zz 15 tor MINUTE DAL RATE 
a 53-minute call to Germany. = aS ee 
Just dial the call yourself istrian «= $4.05] — 
during the lower rate periods. jelgium =| 4.05/5 
any night5 p.m. toS5a.m sealed || Breas 
NO Intemationa (usta i 
your area? You still get the eee 
same low rate as long as it’s a —_— 
simple Station call. eiand 0 
(Person-to-person, créditcard aly i 
and collect calls, for example, nist Peace: 
costmore because they require Ea pes oe 
special operator assistance, ) sale PPE 
Just tell the loca Operator the Portug an 
country, cily, and telephone " an Mar os 
number you want. ofa a, 
Here show easy it is to dial sais ie 
Viunich ine “ , 
. i i, I 2 
Ol] +49 + 89+ LOCAL NUMBER ait | eee 
(If you are calling froma Ay fs foes stn vedbriead 
Touch-Tone* telephone, press | AS 8) Nights Som-Sanvd 
the “4” button after dialing the | C) Nights Spm-Sam or 
entire number. This will speed hech ) 
your call along.) telss 
$3.15! Whatanice surprise! tapos 
i .. 45 thes say in Germany, tise LInniteest States 
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Want to knew more” Call In hernitl bir! 
fe omilion Servi 


1-800- 874-4000 


In Honda. call 1-306-14>- j4imn 


Bell System 
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TIME. For starters, The Great Awakening 
team Cseneral Electric is smart enouih te he 


wou Set the tive cinectiy 
theres no flipping around 
| the cioce 


WAKE-UP 1. tou can program it to change 


So it will rack you fo sierp 


we ih Stross. switch to 
\ ToL Hews station. ang 
wake you af O15 


WAKE-UP 2. [hen il comes hack on towaks 
UP our better halt toa Beethoven i! mmpihs ry 
fr at 7:53 nthe Creat 
| Awakeritye ifs 


with push-button ease 
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SWOMOZ-ALAKRMY 


press (he Snaoz-A lar, It lets vou sleep an 


Petipa minwte ar an eal 
hour, You tel] the memory 
het Loupe 








] w : 
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RADIO FM, You can also program wp tosis 
of your tavorite stations inte tne Computer 
Radios memory, And reca 
any one of them with Ure 
| Lich 


if a linger 





RADNO AM. You can scan all the AM) of 
PM stations by pressing a buttin of, to tune 
in whe Sst 
in the frequency of your 
hoice on the kevboard 
ERROR. The Great Awakening Computet 
Radio isso smart it even bells you when 


- MOL we Maite an errerr. But 
1s a | sproblern TLPE at re i 
ist press a bulton 


rh LA RM CFF. when Whila POT pet Ca ee Ce 
: The Great Awakening remember 
to remind WE BRING _ 
you. GOOD THINGS 
TO LIFE. 


GENERAL G@ ELECTRIC 


eel PTT L he 
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The promise of 
oil lies just beyond 
ourshore. — 

Some say the 
risk puts it beyond 
our reach. 


There may be more than 20 billion 
barrels of oil still to be discovered be- 
neath our offshore waters. And, alone 
with it, possibly 100 trillion cubic feet 
=> of natural gas. 














oe Pee Ce ee ers Lil A 
de eed lil oo Pee eer ee TitA* See es Oe 
sr THN Ease ea APATITE P ELHLIEIE. Te bay rhea LE 7 


= opy gives America 

= | the potential of tapping 

é these vast reserves. 

Ee : But every concerned 
— American must demand 


thoughttul answers to questions about 
environmental safety. 

The tacts are these: Few of the 
21,000 current offshore wells have 
caused environmental problems. And 


technology is further reducing the risk. 


Today, technol- ¢ sae 


This includes pumping techniques and 
blowout preventers that automatically 
shut down wells at the first sign of an 
emergency, sealing the well against 
fluid leakage. 

What's more, commercial and 
sport fishing actually improves around 
oil platforms. They provide under- 
water areas where many varieties of 
marine life can flourish. 

Offshore oil and gas now provide 
about 10 percent of our daily energy 
needs. With only 2 percent of the 
country’s one billion acres of potential 
offshore oil now leased, there is clear- 
ly much oil to be explored for under 
the Sea. _ ae “ta 





Through our 
ARCO Oil and Gas Company, 
we're working to develop the safest, 
most dependable way of getting the 
most out of the oil America has to offer. 
Atlantic Richfield and thousands 
of Americans who have invested with 
us believe that exploring undersea i: 
important in reducing our deoercience 
on foreign oil. 
And that’s something we can't 
afford to ignore. 


There are no easy answers. 
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784, hella lo gentle Tile 
ds.and warm, friend! 
AIS ae) Ail 1P WEe: 4 


smiles, Hinwau. Where tush 





ante peanlie come together to 
create paradise. An American 
irhines /47 tsoneudy tO intro 
duce you to Hawaii any day 


vou choose. And our speck 








Vacation fic kages let you 















. Klipe ie aril POT Teel k- 


alalalelalalalale 


Ld Le 


discover the tshanids anv way 
wou Chacse. [t's all mart of the 
special service you ve come 
lo expect from Amerncan. So 
call your Travel Agent or us 
and sav hello to Hawai. 

Ones vou do. you Il fever 
av goodbve. Just Alona 
We're American Airlines. 
Doing what we cio best. 


olelelelelelelerelole ie 








GOTOTHE POST OFFICE _ 
AnD DRIVE OFF WITH A CELEBRITY. 





Bobby Jories, one of the mast famous mermoratives. Every few weeks anotner new 
golfers of ail time, s waiting for “YOu on the issue honors this country’s heroes, History 
neve US: Commemorative stamp. And natural Deauty 

Over 50 years ago, Jones won tne Theres no better time than ngnt now 
Grand Slam. No one since has equalied to get started on this INTAgUING hobby 
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stamp, you'll fee! ike a pro. 
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You can't really put your 
best foot forward If your hand 
is behind the times. Which is 
why we've created our stylish 
new line of TRZ ballpoints and 
pencils. 

TRZ™ pens have fashionably 
sleek lines and come in the 
years most chic colors and 
materials. Yet they go for the 
most unfashionably low prices 
($5-$15). 

This not only makes them a 
perfect gift. It proves that you 
don't have to be well-heeled to 
keep your hand well-dressed. 
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Whatever you buy at Sears, you have the e right to use it fora reasonable 
time before you determine it is satisfactory and decide to keep it If you 
‘decide itis not satisfactory return it to us at our expense..We will do] 
whatever is necessary to correct the cause of yOUr dissatisfaction. 


f alter you have decided to keep your aches we ‘doesn't give you the 
service or | ‘performance. you’ reasonably expect'of it and there isn't 5) 
ine, written (warranty 0 on | the iter that will satisfactorily correct the 





You can count on Sears 





for satisfaction 


Satisfaction guaranteed or your money back is 
a promise Sears has lived by for half a century. Other 
things you can still count on at Sears: fair prices, good 
workmanship, wide selection, competent service. 


Dears believes that you 
should be completely satisfied— 
with performance, workmanship, 
fit, styling, even covar 

Suppase you buy.a blue sweat: 
er through the catalog and the 
blue looks different, however 
slightly, from the blue on the 
printed page. Says Sears catalog: 
“In such a case, as with everything 
we sell, we puarani¢ce vour satis. 
faction or your money back.” 
Among the steps Sears takes: 

L. Sears people spend thowsands 
Of bours a year at factories that 
niake Sears products 

They study the needs and 
desires of Sears customers—and 
work personally with manufac- 
turers to make certain that Sears 
products perform as expected. 
2. lhe Sears Laboratory tests over 
(0,000 products a year, Sears 


Thaintains one of the world's larg- 
est private laboratories for test- 
ing consumer goods. It tests for 
strength, durability, handling, anc 
performance. 


4. Sears employs engineers to 
beip manufacturers improve 
fhetr efficiency. 

This is one of many steps 
Scars takes to help hold down 
costs. Others include an almost 
fanatically efficient distribution 
system. Dozens of small effi- 
ciencies explain why Sears regular 
prices are so reasonable, and Sears 
sale prices such bargains. 

SO it's first to Sears for mil- 
lions of shoppers. They have found 
again and again that they are likely 
to spot exactly what they're look- 
ing for at Sears, to pay a fair price 
for it—and to be completely saris- 
fied with it. once they get it hore. 


Sears 


t fe. For emt co Ge 


Macon Giarinterd or Your Money Back 

fe been fiom Sears peice for over balf a century 
Pie coords cm tins tetegiie ston bebind every 
Purch hy erery Sears customer 








When curiosity flourishes, 
worlds can be changed. 


Why? How? What if? Young people question. laking 
IC NY In 1 rhe SEaTC “h for Si slutic Ns. Th 1eE1r WO! ‘ids ab JUNC 1 
with endless possibilities. So, too, it is .¢with. scientists. 
Whose laboratories are as limitless as —, gthe universe. 
Whose ideas shape worlds. lo interest" young minds 
in the wonders of science, P hillips 1 Petroleum has m ace 
sossible a film series called “The Search for Solutions: 
Simulating | ni ns aired on PBS and seen ° by over 
two million students 
per month. | hey 
SS capture the 
- E€XciltemMment of 
discoverye;* 
And the = 
™ discoverer. 
‘To teach. lo 
encourage 
But most of 
all. CO Interest. 
Secause childlike 
CUrIC sity in. the right 
_ —~ { "hands can he aby turn 
7 "darkness into light. {@9 
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AAda elegance to your holiday season with this stunning pendant and 
earrings by Krementz. Handcrafted in 14Kt. Gold Overlay and accented with sparkling 
diamonds, this jewelry is perfect for holiday gift-giving and wearing. When you buy 
jewelry, ask for Kremeniz... Its style and quality will last a lifetime. 


Write Krementz & Co., 73 Chestnut St., Newark, MJ. O7101 for free copy of “Unique—The Story of 
Krementz Gold Overlay Jewelry.” Suggested retail prices: Pendant $60, Earrings $90. 





wu eg sf tal Ways this Welly 
It It ed to be hard to decide among.all the 35mm SLR's 
Then We created the new Minolta XG-M. A camera S0-xtraor- 
dinanrits Salone in its class With an umrivales 1 combination 
rif Creat ive | eatures 
First, it's automatic So it's easy 
to get sharp, clear pictures. You just 
DOIN. [OCUS, and shoot. It even has 
electronic features that Keep Vou (rom 
Making mistakes 

AS YOUr SEKIIIS ativance, you'll appreciate advanced 
features like metered manual and eCxOoOsure overnde for 
rl 












Creative contro! 





To further separate ourselves from 
the competition, we built in-the option 
of professional Leaning ive. Something 
normally found only on more expensive 
cameras 

it lets you shoot a blazing 3.5 frar mes per secc nd. Sa 
yO Call catch:a ee all aS it Comes of the halt Chr halt Fe 
horse leaping a hurd 

But to fu yg Praso the AG-M's advan ced CeSig n 
you have to hal id it 
The body feels rugged y at light With.a bt 
texture ed grip that 5 sculpted to fit smi ely In your 
® hand. And oversized controls that make i { easy to 
sain toc changing conditions 
‘5 your creative potential develops. you'| 
have access fo aver 45 interchangeable 
computerdesiened Mincita lenses, As well as 
the Mier lta system Of SLe ac SeSsones 
All inall, the XG-M Isa 
remarkable achieverent 
But then, we have over 50 
years of re markable achieve 
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WAIT TIL YOU SEE 
HOW GOOD YOU CAN BE. 
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Wildlife as Canon sees it: 
A photographic heritage for all generations. 


When a work df creation © gone, there is no 
way to bring. it back. 

The Sibertan crane, the largest of European 
cranes, whose lyrical form, dazzling white plum 
ae and stately flight prompted the 19th Centun 
omutholopist, Allan Hume, to-callit “the lily of the 
birds, is very much in danger of vanishing Tor 
ever, with only about 150 surviving.m the wild 

1nd while photography can record this elegant 
bird for posterity, it.can also actually help save it 
andl the rest of wildlife. 

Photography 18 an essential scenttic research 
tool revealing the wavs of birds and animais in the 
wild and helping conservationists find the means 
af saving them. 

And by showing us wildhte just the way it 1s, 
photography opens our eyes to the great beauty 
Mf nature, Imagine what a beautiful photograph 
faa Sibenan crané could do to a child—tt could 


transport him on adventures of fantasy, draw- 


ing him closer to wildlife and helping him truls 
understand it. 

And uncderstancing is perhaps the single msi 
important factor in-saving the Siberian crane and 
all of wildlife = 
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Images for all time 











You know how an airplane simplifies 
business travel. Find out how 









A company airplane simpli 
fies business travel, many ways 
By treeing you from airline 


schedules that don't match your 


ahedules 
By providing direcr flights 
to everywhere the airlines go, 


plus literally thousands of phices 


they dont. 
Ay allowing VOUT sCarcest 


racurce, qualitied management, 


to be there, when and where 
they're needed. 

You may know dovensif 
int her Wilh Ss 

But you may not - @, 
rat a hi me Bench STL 3 
plities arrplane owner: 
ship and operation. 

li STurts with thie: 
comprehensive bnfor- 
mation in your tree 
Miamgement (rade to 
Rierwess Avanen that helps you 
decide whether a Beechcratt 
can, indeed, be a profitable 
investment 

lr extends througchour che 
nerwork of Beechcraft Aviation 
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The Preiswrined Beechcraft Drier corre: ita in 
valiant iiss i oni aTul diet ci ee TaD erie 


Center, where aviation profes- . and a ready resale market. 
sionals can help in every aspect 
of airplane purchase and 
yperaticn. 

And once you have pur- 
chased a Beechcraft, 
this same organization 
can teach you to fly 
or find you a qualified 
-pilor. They can man- 
ae YOUT Maintenance 
1 [hey ve even pone so 
lar as to Operon a cus: 
tomers airplane for 
him. Flying it, ached- 
uling it, maintaining it, because | 
thats what the customer wanted. | 

And finally, simple, reliable! 
operation and -fuel-etticiency 
comes standard with every 
Beechcraft business airplane. In 
its UC Pom si rig quality, Vou 
find the reason why Beechcraft 
wT rs & APC Pe Dh raat eeevattnay 
maintenance, low deprectation 





more, simoly ter ws know, 








YOMT COMP ee 
lettered, ond | 

need ic mune an minal decaspom 
en the profitable wae of a Beech 
Dep, AD, Wichita, Kanes 
6/201 Tf you'd nother cull, 
CAutivend, 3) h-451-82)9 


Send for your free SST kat. 
wit Ol serial yong 
craft mm your company, Write 
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Collect Geographics 
inhandsome files... 
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AIVER TRIPS 
thru 
GARAND CANYON NATIONAL PARK 
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Cire wee: Gv pe Gaioead leche purl Hip Immaeoriiion fier 
es Wes Gh 0 ee en) Su eee $0600 per perso 
Far trae fell coice inch jorviact 

WHITE WATER AIVER EXPEOITIONS, ihc 
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HARD... You ve savec and worked 


hard to buy your first house. 


... but it's | Now vou-want to be around 
easy! | tO enjoy 


So Uf you have high blood 
pressure, don't take chances, 




















The wecrete:: in pur Hik—Iimporieg tron Europe eae i j f ’ 
whens (hese historic ship models are hand-crafted in Take ye MAT pills, control 


aainut and rich woods Oy some of ite ‘incest modal 
MAersin [he world. Solid Brass, casi Bronze and de 
filed wood fering an uaed throughout, The hard wore 
s ooe tot you—most parts are precu! Assembly & 


smpie.as you tollow piet-Dy-step instructhone and large 


your weight, cul downon 
salt. Do whatever your 
doctor prescribes. 


ocale plans, Everyihing you eed to corppete 16 in: 
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You can control your high 
| blood pressure if you stay 

| en your treatment every 
day, no matter how you feel. 


Cyan i? ead ave Tew Gel ore Beef, sed por 
oul full-colorcaisiog See how easy ltcan be po Build a 
TST Guarity Mine! isl will Ci iy 
wih pride in hameor otfice. Gniy $2.08 


ee oa) This Coupon Today! 


MODEL EERO. ie Ceot WE-1it a . 
735 Junt Acad, Fortio No. oro ; 


Phage tend fidl-coiot calalog, fe Cit senibirsect 


High blood pressure. 
Treat it and live. 












































NOW Vou Can @rill steaks bal I rif) asthistew vented ranes— indooreniline. 
! a : Ld F api roi “- ‘ 
INCIOOrS anywhere you Wallit ip VERITESS Uti l- Rane 3 TVeS VOU = SPLECTIVE-LISe CONVECTION 
a zw f reser | dy | 7 | me et |. a ti a mt : | 1 
doesn tmatter whether — all the versatilin, fo Ir regia nicianoven, convertible cook- 





VOLUIVE In an apartment, acondo | top cartridges and all the rest 


or the 47th floor ofa high rise . The Anvwhere eit needs no venting to 
W th the new Ven less Gn | _ Jenn-Air. u eoutpice. Orevena hood 


Range from Jenn-Air smoke anil intnle electrical connection 
om = sall vou nee 

WOME 1 OF a ITM 
stration atthe le Wn Air dealer 


nearest vou. (Yeu th tind hin 
1 | 
Sted In ri 1 VELICM, 


ease are pulled cow Iniste die 
the rang anc removed by our 
new Hectronic Air Cleaning 
>We : 

We Call our Anywhere 
Jenn-Air Because that's where 
i f [SV eri! AIT\ where 
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ey Jenn- -Air. The finest cooking system ever created. 


| deme a a wes o 












Something on the rocks? 

Enjoy it with Smokehouse almonds. 
Champa rT { Serve Blue Diamond® 
blanched salted almonds. Sherry? 
It's a natural with our whole natural nuts. 
Whatever your beverage. it goes better 
with one of our seven snack flavors. 


PO. Box 1768. Sacramento, CA 95808" 
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Make bread with an Apple. 

Even if your company has a big computer 
system, you could probably do your job 
betterfastersmarter with an Apple Personal 
Computer sitting on your desk. 

Which is why Pete Zezima thought it would 
be a fine idea to put Apples in almost every 
department at Pepperidge Farm. 
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Marketing/ales managers use them for 

forecasting and sales analysis. | 
Financial managers use 

them tospottrendsand 







plan contingencies. i! 
Production/plan- 


ning managers use theme - 0 ee 
for cost analysis and scheduling —and even 

to figure out how many apples (the other kind) 
should go in those delicious turnovers. 

Of course, Apples wouldnt replace the big 
computers most companies need to operate. 

But they do put computing power in the 
hands of the individual. And this helps managers 
do their jobs faster and more efficiently. 

Apple invented the personal computer 
and specializes in nothing but. Theres more 
software available for Apples than for any other 
system you can buy. And Apple has the most 
full service dealers in the industry. 

Get in touch with one. 

And learn how to make dough and save 
bread at the same time. 


The personal computer. @<appie 





